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The information and advertising of products and services in this section and throughout this 
publication is not necessarily endorsed by the editors or the Water Management Society, 

who accept no responsibility for the accuracy of information in contributing articles.

I’m not sure about you but since the start of the Covid pandemic I have ‘attended’ an enormous number of web-based 

meetings in various forms. It must be admitted that in some of those earlier meetings many became shambolic due to 

a whole raft of reasons but mainly a lack of understanding of the use of the technology, poor home wi-fi causing signal 

drop out & the one that irritates me the most those participants who take no pride in their appearance, dressed in 

pyjamas and largely unshaven! 

However, as the pandemic progressed we all became more adept at participating, technology improved & we were 

able to change the background. One member of Council, who shall be remain nameless, has a thing about Star Trek 

whilst I just leave it as it is. I have been accused of living in a secure environment (or cell) and many people believe 

I should, no matter. Despite these improvements disasters still happen, think Handforth Parish Council & outside 

influences. In a recent Waterline committee meeting a rather vocal cat got in on the action (to be honest it made the 

best contribution).

Now where is this all leading (I can hear the cries of ‘Get on with it Kershaw, you buffoon!). Well as we emerge from 

lockdown & as this edition is focussed on the environment, climate change & sustainability do we really need to go back 

to all those face-to-face meetings? Should people travel the length of the Country to attend training courses?

If we really are concerned with our planet should we continue to utilise all this new 

technology and stop those hours of monotonous motorway driving to sit in front of a 

screen in Fazeley when you can sit in front of your own screen, possibly in your Jockey 

Y-fronts, if that is your bag?

So, the question is, how many people would be happy with online courses? What 

could be done to improve the experience? Perhaps the Training committee should 

send out a questionnaire to WMSoc members to harvest that information. Of course, 

should not the WMSoc set the example by, when normality returns, only holding one 

face-to-face Council meeting per year leaving the rest online as we have been doing. 

Over to you!

 - Ian E Kershaw

event report
Water Management Society Water Reflections Webinar Series

e
This was the second webinar from WMSoc and reviewed the importance of 
design, both from the Health and Safety regulatory aspects and for more specific 
healthcare issues.  Jonathan demonstrated images of poor design and how these 
have been successfully mitigated.  The application of good testing and validation 
and the use of the correct item for the correct application was also noted.  
Examples of the different applications and types of simple temperature stops 
through to complex Thermostatic Mixing Valves (TMVs) was used to illustrate this 
point.

Jonathan then discussed some of the advances in newer designs of a variety of 
taps and sanitaryware installations, as well as improvements in manufacturer 
testing procedures in order to minimise contamination at source.  A number of 
new microbiological detection methods were reviewed and developments in some 

secondary physical and chemical treatments.

The importance of handwashing has been highlighted during the COVID-19 
pandemic but compliance is still an issue, so it is vital that new technologies are 
being developed to help assist and track compliance.  New sensor technologies 
and artificial intelligence (AI) systems are one of the fastest developing markets 
currently.

Jonathan concluded by looking to the future and the probability of sensors being 
able to detect specific pathogens with counter measures being locally applied 
to mitigate any contamination.  Reporting by exception is beginning to occur 
at many Water Safety Groups and the development of enhanced AI dashboard 
systems will make this a far easier task.

Friday 26th February 2021 - New Technologies by Jonathan Waggott, chaired by Emma Jorgenson

This webinar was sponsored by:
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Ian E Kershaw, Chairman WMSocPipeLine
Hello again,
Since the last issue of Waterline, which I should like to say was an excellent publication - more of which later, things are moving fast. The Country is 
now beginning to open up again and we can look forward to 'full' face to face training courses once more, although I still believe there is a need for 
remote training. Not only that, we can finally have our ever eventful conferences, with our much delayed conference from 2020 now scheduled for 
23rd September 2021.

Now for some Society stuff, can I please encourage you all to complete any surveys issued by the Society as we do take your responses very seriously 
and without that input, as Council, do what we think is best which may not be exactly what you want.  You will see the results from the most recent 
member survey later in this edition.

We are continuing with our free to members webinars so why not tune in, it is one of the benefits of membership and now back to Waterline. The 
Waterline committee have agonised over the content versus the level of advertising and trust me this is a discussion we have at every meeting but I 
don't think that the additional adverts in the last issue were in anyway intrusive to what, as I said earlier was an excellent edition. If there is anything 
in that issue that was contentious please feel free to write in, we are always looking for discussion articles. 

Our technical committee has recently released a draft document on oxidising biocides which was the product of web surfing, supplier probing, 
reference documents and the views of some water treatment elders. Are you in a position to add to these findings to improve the current findings?  If 
you are please get in touch.

So I hope that as we ease out of the lockdown you can get out there enjoy yourself, and meet up with family and friends once more and who knows 
maybe we can all take a holiday this year! 

Stay safe,
Kershaw

Fellow presentation awards

Simon Hughes was awarded his Fellow 
certificate at a visit to the Water 
Management Society offices to deliver 
training at the end of last year.  He seems 
justifiably happy with the award.

Simon Hughes

Our two recipients of Honorary Fellow awards have been handed their 
certificates.  Both being a little camera shy meant that we are unable to 
publish photos here, but we can report that both Dr Bill Thomas and 
Professor Clive Thompson are well and were pleasantly surprised by the 
accolade.

Honorary Fellows

Finally, it was with great pleasure that our 
outgoing chairman, Colin Brown, presented 
the Sue Pipe Lifetime Achievement Award 
to Mr John Lindeman earlier this month.  
A brief socially distanced meeting in the 
garden saw the presentation of this new 
award to our worthy winner.  John is 
enjoying his retirement from the society and 
looking forward to brighter days ahead. 

John Lindeman 

Those of you present at our AGM in September 2020, albeit virtually, will remember a number of awards being announced, as reported in Waterline 
Autumn 2020 pg 45.  As you can imagine, we have had difficulties this year meeting with the worthy recipients of those awards, but we are happy to 
report our progress here.

Those of you present at our AGM in September 2020, albeit virtually, will remember a number of awards being announced, as reported in Waterline 
Autumn 2020 pg 45.  As you can imagine, we have had difficulties this year meeting with the worthy recipients of those awards, but we are happy to 
report our progress here.

Get in touch

e. paul.coleman@pib-insurance.com  
t.  07768 535861  pib-insurance.com

PIB Insurance Brokers is a trading style of PIB Risk Services Limited. PIB Risk Services Limited is authorised and regulated 
by the Financial Conduct Authority, Firm Reference Number 308333. PIB Risk Services Limited is registered in England and 
Wales. Company Registration Number 02682789. Registered Office: Rossington’s Business Park, West Carr Road, 
Retford, Nottinghamshire, DN22 7SW.

We’ve got you covered! 

> Liability insurance including Legionella liability
> Professional indemnity insurance
> Cover for business contents and  equipment
> Pro active risk management advice

Get in touch to find out how we can help your 
business.

 

We can offer:

We arrange business insurance for contractors, 
consultants and suppliers involved in water hygiene 
management and Legionella control.

PIB Insurance Brokers
Water treatment

https://www.pib-insurance.com/
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Celebrating our
25th Anniversary

25

Call Cavendish now
on 01245 422 800
email: info@cavendishlaboratories.com
www.cavendishlaboratories.com

Analysing the safety  
of water

For more information visit: 
www.eurofins.co.uk/water 
Or contact us on: 
0845 604 6740 
watersales@eurofins.co.uk

Eurofins is a leading provider of water testing  
services and offers these services UK wide.

Our laboratories have Membership with the  
Legionella Control Association and are UKAS  
accredited to ISO 17025:2017 for water hygiene  
testing.

Eurofins offers microbiological and chemical water 
testing for a wide range of water types.

Eurofins provides accredited testing 
including:
• Microbiological - Legionella by 

culture method and Rapid PCR, 
TVC, Total Coliforms & E.coli, 
Pseudomonas aeruginosa

• Parasitology - Cryptosporidium
• Chemical - Full metals suite, 

BSRIA and closed systems testing

Laboratories UK wide:
• Wolverhampton
• Camberley
• Grimsby
• Livingston 

Water types include:
• Cooling towers
• Air conditioning systems
• Hot & cold water services
• Domestic showers
• Recreational waters

https://cavendishlaboratories.co.uk/
https://www.eurofins.co.uk/water


7

waterline | THE JOURNAL OF THE WATER MANAGEMENT SOCIETYpipeline

 

 
 

  

 
 

 
 

  

 
 

 
 

  

 
 

 
 

  

 
 

 
 

  

 
 

 
 

  

 
 

 
 

  

 
GNIGAKCAAP

 

 
 

  

 

ECIFFO
DAE

&
ALH

 

 
 

  

 

STIKTSET&
SEIROOTAOB RAT

 

 
 

  

 

GNILLIF
TSILAICEPS  

 
 

  

 GNITNIRP&
GNIGAKCAAP

 

 
 

  

 

GNIDNELB
REDWOP 

 
 

  

 

SDOOG
YYDR

 

 
 

  

 
 

 
 

  

 

GNIDNELBDIUQIL

 

 
 

  

 

SLAIRETTM
WWRA

A

 

 
 

  

 

ERUTCAAUNAM
SDILOS

F

 

 
 

  

 
 

 
 

  

 

EGAAOTS&
GNIDNELBDIUQIL

R

 

 
 

  

 
 

 
 

  

 

PrimeLab 2.0 Photometer

PRE-ORDER
Whole range of specialist ‘own brand labelled’

water test kits available.
www.watertreatmentproducts.co.uk

Pleased to announce Water Treatment Products is the UK
distributor for PrimeLab 2.0. New features include:

•  QR Code Scanner
•  5.5” Touch Screen
•  Ergonomic Design
•  Home Screen
•  Wifi/Bluetooth Enabled
•  Standard 24mm Adapter
•  Cloud/Internet Ready
•  18 Wavelengths
•  Simplified Measurement Procedures
•  8400 mAh Battery
•  Measures approx. 140 Parameters

Independent UK based Manufacturer of Own
Label water treatment chemicals and test kits

•  Complete range of chemicals 
   • Closed Systems
   NSF certified products available
   • Boilers
   • Cooling Towers
   • Biocides - BPR (Biocidal 
   Products Regulations) compliant  

•  Regulatory Compliance 

•  Technical Assistance
•  Continuous Product 
   Development

•  Bulk Delivery Pump Over Service in 
    non-liveried vehicles

•  Sample Analysis and Determination

•  Water Test Kits

We are here to make you look good

https://www.watertreatmentproducts.co.uk/
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Global Warming and Climate Change

Sources of Greenhouse Gases
The most concerning greenhouse gases are 
water vapour, carbon dioxide and methane.  
Other greenhouse gases which have a smaller 
effect on global warming are ozone, nitrous 
oxide and chlorofluorocarbons.

Water vapour has always existed in the 
atmosphere, but with warming oceans and 
planet an extra 7% of evaporation is adding to 
the previous levels. 

There are both natural and human sources 
of carbon dioxide emissions. Natural sources 
include decomposition, ocean release and 
respiration. Human sources come from 
activities like cement production, deforestation 
as well as the burning of fossil fuels like coal, 
oil and natural gas.

Methane is emitted during the production 
and transport of coal, natural gas, and oil. 
Emissions also result from livestock and 
other agricultural practices such as anaerobic 
digestion in natural wetlands and in paddy 
fields, and by the decay of organic waste in 
municipal solid waste landfills. A newer source 
is from melting permafrost. Interestingly 
there is 8-10% more methane in the Arctic 
atmosphere than in the Antarctic atmosphere. 
Methane is a stronger greenhouse gas than 
carbon dioxide because it has much higher 
heat trapping ability. Methane on a weight 
basis has 21 times the global warming 
potential of carbon dioxide. Thankfully there is 
a lot less methane than CO2 in the atmosphere.  

In the UK, transport is the largest emitter 
of carbon, through road, rail, sea and air, 
accounting for some 28% of emissions. 
Industry is second with 23% of all emissions, 
with 4% of that total coming from 
upstream oil and gas extraction. This is not a 
competition, but in third place are buildings 
with emissions at 19% of the UK total, of 
which residential buildings account for 
14.8% with public and commercial buildings 
accounting for the other 4.2%. Animal farming 
and other natural resources such as forestry 
add 15% as does power generation and 
distribution.

Globally, the primary sources of greenhouse 
gas emissions are electricity and heat (31%), 
agriculture (11%), transportation (15%), 

forestry (6%) and manufacturing (12%). Energy 
production of all types accounts for 72 percent 
of all emissions.

A little bit of Earth’s History
In Earth’s long history it has been through 
at least 5 mass extinction events. Most were 
caused by cataclysmic volcanic eruptions. It 
wasn’t the lava or ash that wiped out life, but a 
gas released by the volcanoes, carbon dioxide.

Almost every part of modern life depends 
on energy generated by burning fossil 
fuels which produce CO2 in huge amounts. 
Globally we now release 100 times more into 
the atmosphere than all Earth’s volcanoes 
combined. If we do not confront this life 
threatening issue we are likely to lose over half 
the species of life on earth. 

The last mass extinction event, 65 million years 
ago, which ended the reign of the dinosaurs 
was caused by massive and rapid climate 
change* resulting in the destruction of 75% 
of plant and animal life on earth. Scientists say 
humans have negatively impacted the planet to 
such an extent that we are moving into a new 
geological era in history, The Anthropocene 
Epoch.

*There is debate among scientists as to 
whether the primary cause was from 
a massive asteroid or comet impact, 
subsequently blocking out the sun and 
cooling the planet, equivalent to a ‘nuclear 
winter’.

Our Warming Planet
Governments have committed to keeping 
warming to no more than 1.5 degrees Celsius 
in order to limit catastrophic impacts. Currently 
we are on track for at least a 4 degrees Celsius 
increase.

Data from the EU’s Copernicus Climate Change 
Service has shown that 2020 was jointly the 
hottest year on record, tied with 2016. Since 
October 2020 through to March 2021 the world 
has been under a global cooling effect known 
as La Niña, so 2021 is likely to be slightly less 
hot, but this is only a blip in the records.

The warming of the Earth is primarily due to 
the accumulation of heat-trapping greenhouse 
gases, and more than 90 percent of this 
trapped heat is absorbed by the oceans. As 
this heat is absorbed, ocean temperatures rise, 
oxygen levels fall and water expands. Recent 
studies estimate that warming of the upper 

This is the first of 2 articles that I have written for this edition of Waterline. This article looks at how human activity has thrown the Earth’s climate 
into chaos, and the part that water plays. The second article looks at what we must do along with governments, scientists and industry to innovate 
solutions and reverse our direction of travel. Geoff Walker, Waterline editor.

Nomenclature
We interchange this article’s title words but they do not have the same meaning: 

• Global Warming is a gradual increase in the earth's temperature, generally due
 to the greenhouse effect caused by increased levels of carbon dioxide, CFCs, and   
 other pollutants. 

• Climate Change is a long-term change in the average weather patterns that have  
 come to define Earth's local, regional and global climates.

If we look at words associated with carbon emissions we find several more terms that need 
definition: 

• Net Zero or Carbon Neutral means achieving a balance between the greenhouse  
 gases put into the atmosphere and those taken out or offset.   

• Carbon Zero or Zero Emissions means that no carbon emissions are being   
 produced from a product/service e.g. zero-carbon electricity could be provided by   
 a 100% renewable energy supplier. 

• Carbon Negative is the reduction of an entity's carbon footprint to less than   
 neutral, so that the entity has a net effect of removing carbon dioxide from the   
 atmosphere rather than adding it. 

• Carbon Positive moves beyond carbon zero by making additional 'positive' or   
 'net export' contributions by producing more energy on site than the    
 building requires and feeding it back to the grid.
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levels of the oceans accounts for about 63 
percent of the total increase in the amount of 
stored heat in the climate system from 1971 
to 2010, and warming from 700 meters down 
to the ocean floor adds about another 30 
percent.

On land we have seen huge, dramatic bush 
and forest fires, most recently in California, 
Russia, and across much of Australia, with an 
intensity not seen before. These fires have 
released enormous amounts of CO2, and have 
destroyed wildlife habitats, peoples’ homes, 
and life. At least 30,000 Koalas died in the 
Australian bush fires, let alone the numbers 
of other species. California called its wildfires 
‘gigafires’, after a one million acre fire in 
northern California.

Summer sea-ice in the Arctic has shrunk by 40 
per cent in the past 40 years and could be gone 
entirely within the next few decades, removing 
a necessary habitat which enables polar bears 
to hunt and feed. 

Land and ocean ice and snow deposits reflect 
the sun’s energy back out to space. Oceans 
are much darker than land, such that ocean 
snow and ice loss causes a significant increase 
in absorbed heat.  Touch the metal surface of 
a black painted car on a sunny day to see for 
yourself how much heat is absorbed by dark 
surfaces.

Perversely our good intentions of improving 
global air quality has resulted in less of the 
sun’s energy being reflected back into space 
by airborne particles, increasing the energy we 
receive.

Sir David Attenborough has stated that our 
planet has been in one of its most stable 
periods for the past 10,000 years, with the 
average temperature varying by less than 
one degree Celsius in that period. He then 
added that the Earth’s temperature has risen 
by a whole degree in his lifetime, (95 years 
and counting) mainly as a result of burning 
fossil fuels. To slow global warming, let alone 
reverse it, we have to stop emitting CO2 into 
the atmosphere.

Climate Change
As the planet warms it creates more extreme 
droughts, fires, floods and coastal erosion, 
making an environment which is increasingly 
difficult for many life forms to survive. Climate 
change is real. We can see it in the change of 
global weather patterns. As pole ice melts we 
introduce more fresh water into the oceans. 
Unlike melted salty sea ice (which sinks 

and drives global currents) the fresh water 
doesn’t sink and slows down current flow and 
distribution of nutrients.

Oceans evaporate 13m tonnes of water per 
second. The spin of the earth and winds 
determine distribution of the forming clouds 
and the subsequent, more concentrated 
precipitation. With a more energy rich 
atmosphere wind patterns are changing.  
Plants and animals depend on reliable, regular 
annual rains or drought periods in order to 
know when food will be in abundance and 
when is the best time to mate or lay eggs.

In 2020 African rains came early whilst the 
South Asia monsoons were late, the latter 
event causing a period of water scarcity for 
both animals and humans. 

The change in the distribution of rains, and 
their intensity, is leading to major floods 
in some areas and increasingly dry lands 
elsewhere.  The numbers of hurricanes and 
cyclones are increasing in size and power as 
they draw heat energy from the oceans. The 
hurricanes that hit the Americas travel on the 
gulf-stream and reach Ireland and Great Britain 
where storm winds and tropical style rains hit 
the two islands.  Raging seas do much damage 
to coastlines, causing costal erosion such as 
washing away of sand beaches, cliff face 
collapses and salt water ingress onto the land. 
Most of the coast of England, the east coast of 
the US and the south coast of Australia have 
been identified as at the highest risk globally.

We are witnessing more extreme weather 
events: Siberia experienced a temperature 
record high of +38oC in 2020, Texas this year 
set a winter storm record low temperature 
of -10.5oC plus wind-chill, and in February, 
Germany saw the temperature change in 24 
hours from -24oC to +18oC.

State of our Oceans
Oceans create 70% of the oxygen we breathe, 
(with around 20% coming from the Amazon 
rain forest). The oceans phytoplankton traps 
carbon and releases oxygen.

Life in the oceans provides food for an 
estimated 3 billion people. Ocean plants and 
animals absorb carbon throughout their life 
and when they die they take the carbon to the 
bottom of the sea.  It has been calculated that 
since the start of the industrial revolution the 
oceans have absorbed up to a half of our CO2 
emissions but that has come at a cost. When 
water absorbs CO2 it becomes more acidic and 
with warmer waters makes survival increasingly 
difficult for shell making creatures, coral reefs, 
and some phytoplankton, the amount of which 
has fallen 40% in recent years.

Overfishing is now a major issue with a decline 
of 90% in predatory fish and fewer fish overall, 
which means the marine system now stores less 
carbon.

Warming is reducing oxygen levels and many 
fish species are migrating to cooler waters.

5% of the oceans are marine protected zones 
with United Nation plans to raise that to 30%.

Global Mass Migration
Australian based Institute for Economics and 
Peace has warned that more than a billion 
people could be pushed into unliveable 
extremes by 2050, leading to one of the 
greatest human migrations in history. Rising 
sea levels, water scarcity, desertification and 
land degradation are all expected to contribute 
to people having to move.

At the UN Security Council, in February 2021, 
it was estimated that 9.8 million people were 
displaced in the first half of 2020 due to 
natural disasters. Jeremy Rifkin, economist 

Air pollution from vehicle exhaust
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and environmentalist said that the current 
global human population of seven billion 
is already using the resources of one and a 
half planet Earths. With the population likely 
to reach nine billion within thirty years the 
lifeboats that migrants seek are likely to be 
overwhelmed.

Where did we go wrong?
According to Rifkin the problem is that over 
the past 2 centuries we dug up the burial 
ground of a previous geological era in history, 
the carboniferous era, and we took those dead 
remains in the form of oil, gas and coal and we 
made an entire industrial civilisation based on 
these fossil fuels.

As wealth and population grew we demanded 
more from the land and the seas. Humans cut 
down forested areas to create farm land to 
grow crops to feed themselves. They hunted 
and fished to great excess leading to the 
extinction of thousands of species, and of 
those that survive to this day many are classed 
as critically endangered. Humans are still 
cutting down over 15 billion trees each year. 
There are just over three trillion trees in the 
world, a 200 years supply at current rates.

Half of all fertile land on Earth is now used 
for farming, which is what separates us from 
other animals and what allowed us to form 
large population centres. David Attenborough 
believes that we’ve gone too far now though, 
destroying whole habitats just to feed humans.

Humans make up 1/3 of the mass of animals 
on Earth. This must be the clearest evidence 
of how humans have made the Earth theirs 
at the expense of anything else. 60 per cent 
of the mass of animals on Earth is taken up 
by animals we raise to eat. Attenborough 
says that the planet can’t sustain seven billion 
humans all eating meat, and that going 
vegetarian really will save the planet.

70 per cent of the mass of birds on the planet 
are domestic. The vast majority of these are 
chickens kept for meat and eggs – one species 
out of 10,000 species of bird on Earth.

What have the countries of the world 
achieved to date?
There have been annual global conferences 
since countries signed up to the United 
Nations Framework Convention on Climate 
Change (UNFCCC) – a treaty that came into 
force in 1994. Conference of the Parties (COP) 
summits are held annually, hosted by different 
countries around the world. The 21st summit 
was held in Paris in 2015, and was known 
as COP21. During this conference the Paris 
Agreement, the first-ever universal, legally 
binding, global climate change agreement, 
was adopted. The Paris Agreement set out to 
improve upon and replace the Kyoto Protocol, 
an earlier international treaty designed to curb 
the release of greenhouse gases. Countries 
committed to targets to reduce their emissions 
to net-zero by 2050.

Some countries moved from coal to gas, and 
increased the importation of carbon intensive 
industry products (exporting emissions) rather 
than expanding home production, and used 
their own starting point to base their emissions 
reductions on.  The UK is guilty as charged on 
all counts. It announced a new plan on the 
4th December 2020 to aim for at least a 68% 
reduction in greenhouse gas emissions by 
2030, compared to 1990 levels. Much of that 
reduction has already been achieved during 
the past 30 years.

A French court has found the state guilty of 
failing to cut emissions in line with its own 
target, in the country’s first major climate 
lawsuit. The court ruled the state had displayed 
culpable failure by not meeting its goals. 
The court will return in the spring to decide 
whether to order the French government to 

take more stringent carbon-cutting measures, 
giving ministers another two months to 
demonstrate what they are doing to address 
climate change.

Most countries, including France and the 
UK, are engaged but as the young Swedish 
environmentalist, Greta Thunberg, said “you 
say you understand the urgency but you expect 
my generation to suck hundreds of billions of 
tons of your carbon dioxide out of the air with 
technologies that barely exist.”

I think the message is that we have started late 
and have an enormous challenge ahead, with 
a rapidly shrinking timescale in which to meet 
the target.

COP26 is the next annual UN climate change 
conference, which will be held in Glasgow, 
from the 1st to 12th November this year.

Global Emissions Fall 8%
If we reflect on 2020 and Covid-19, with 
numerous local and global lockdowns, you 
might have seen the news headlines that 
global CO2 levels fell by 8%. Look a bit deeper 
and you will find that 2019 global emissions 
of CO2 added 2.5 ppm to the total in the 
atmosphere, and the 2020 emissions were 
‘only’ 2.3 ppm (an 8% reduction on 2019), 
thanks mainly to Covid -19 effects, taking the 
total atmospheric level of CO2 to an all-time 
high of 417 ppm.

Many scientists believe that we need to get 
the atmosphere level back to a maximum of 
350 ppm to stop the warming trend. Most 
industrial countries have targeted ‘zero carbon’ 
by 2050, by which time the atmosphere may 
hold between 440 and 480 ppm CO2. 

The 2015 Climate Change Paris Accord stated 
that the world surface temperature should not 
exceed 1.50oC above the pre-industrial period. 

Flash flooding
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It is currently 1.25oC above this baseline. The 
rising temperatures are not uniform over the 
planet; they are rising fastest in the Arctic and 
Siberian regions.

How did we only reduce annual emissions by 

8%? I know in my case I reduced car mileage 
2019 v 2020 from ~11,000 miles to ~4,000 miles 
and a flight in 2019 to Australia and New 
Zealand (return mileage 21,000) was replaced 
with a flight to Portugal in 2020 (2,200 miles 
return).

So… I drove and flew less, but there were 
still a lot of aircraft flying, including all the 
cargo planes bringing our food and on-line 
purchases.  Car travel was down, but other 
road transport continued with a big hike in 
‘white van’ deliveries. Many people worked 
from home, with increased use of typically gas 
heating, and electricity consumption went up 
during lockdown due to extra use of lighting, 
cooking, internet use and broadband.  You 
can start to see how hard it will be to attain 
global emission targets without enormous 
government support, scientific innovation, 
industry willingness to change and the general 
public’s ability to adopt changes which will in 
all likelihood be at increased costs.
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Q1: Conference of the Parties (COP) summits are held annually. COP21 in 2015 was held in Paris. Research the topic toQ1: Conference of the Parties (COP) summits are held annually. COP21 in 2015 was held in Paris. Research the topic to
      identify which was the original, chosen host city for COP25 in 2019, and where it was eventually held, and why?.      identify which was the original, chosen host city for COP25 in 2019, and where it was eventually held, and why?.

Q2: What % of the oxygen we breathe is created by the planet’s oceans? How is the oxygen created?Q2: What % of the oxygen we breathe is created by the planet’s oceans? How is the oxygen created?

Q3: What % of trapped heat is absorbed by the oceans? Q3: What % of trapped heat is absorbed by the oceans? 

Q4: What are the effects of warming oceans?Q4: What are the effects of warming oceans?

Q5: Which are the 3 greenhouse gases that are of most concern? Which is the most potent?Q5: Which are the 3 greenhouse gases that are of most concern? Which is the most potent?

The answers will be published in the Summer 2021 edition. A cpd point will be awarded for correct answers received before 
publication of the next edition of waterline. Extra CPD points will be awarded to members who provide extra research and/or 
evidence and to those members whose answers are accepted for publication in Waterline. 

GAIN A CPD POINT BY ANSWERING THESE QUESTIONS ON THIS ARTICLE
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SEE PART TWO OF THIS GLOBAL 
WARMING REPORT ON PAGE 50

Coastal erosion of the cliffs at Skipsea, Yorkshire on the Holderness coast

Artic sea ice
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Electric eels work together to zap prey
More than 200 years after the electric eel inspired the 
design of the first battery, it has been discovered that 
they can co-ordinate their "zaps". Researchers working 
in the Amazon filmed eels gathering in packs to herd 
prey, then stunning them with a synchronised electric 
shock.
"It was really amazing - we thought these were 
solitary animals," said researcher Carlos David de 
Santana. The discovery is published in the journal 
Ecology and Evolution.
Douglas Bastos, from the National Centre for 
Amazonian research in Manaus, Brazil, filmed the 
behaviour - capturing the moment of the collective 
electric strike. Small fish, called tetras, were the 
target of the attack; they flew into the air and landed 
stunned and motionless on the water.
A specialised electric organ exists in each animal's 
body, which is made up of thousands of cells called 
electrocytes that are aligned like batteries. When 
triggered, the cells generate a short-lived electric 
current that flows along the eels' body.
In recent years, the eels' "biological battery" has 
inspired the design of power sources for implanted 
medical devices, like pacemakers. And this discovery, 
Dr de Santana says, shows how much more we have 
to learn not only about this species, but about the 
Amazon and all of its biodiversity.

Bounty offered to kill poisonous fish in 
Turkish waters
The smooth toadfish, which can be fatal to humans if 
eaten, is an invasive species that poses a major threat 
to other fish in the Mediterranean and Aegean seas. 
Toadfish contain a highly dangerous chemical called 
tetrodotoxin. Just two milligrammes can kill a person 
in 6 to 12 minutes.
Now Turkish fishermen have been urged to rid the 
country’s waters of the fish, with a bounty on offer for 
each tail they bring ashore. The fishermen normally 
throw the toadfish back into the sea, but they can 
now cut off the tail and hand it to authorities for a 
five lira (~50p) reward.  The offer will last until one 
million toadfish tails have been brought in at a reward 
cost of five million lire (£477,000).  No payment will 
be made for the whole body and fishermen were 
warned to wear protective clothing when removing 
the tail, and to kill the fish humanely.

Bacteria could survive space
Outer space is not friendly to life. Extreme 
temperatures, low pressure and radiation can quickly 
degrade cell membranes and destroy DNA. Any life-
forms that somehow find themselves in the void soon 
die. Unless they band together. As small communities, 
new research shows, some bacteria can withstand that 
harsh environment.
Balls of Deinococcus bacteria as thin as five sheets of 
paper were placed on the outside of the International 
Space Station. They stayed there for three years. 
Microbes in the heart of those balls survived. The 
group’s outer layers had shielded them from the 
extremes of space. This supports a theory known as 
‘panspermia’ – the idea that organisms can migrate 
between planets, moons and solar systems.
“This is the first evidence microbes can survive this 
long unprotected. It suggests life can survive on its 
own in space as a group,” said Margaret Cramm, a 
microbiologist at the University of Calgary in Canada 
who did not take part in the study. She said the new 
finding adds weight to the worry that human space 
travel could accidentally introduce life to other planets.

Exemptions to England’s plastic straw ban
A ban on single-use plastic straws, stirrers and cotton 
buds came into force in England, 1st October 2020. The 
measure will make it illegal for businesses to sell or 
supply the products.
According to the HSE, if retailers bought such items 
before 1st October they can continue to supply or sell 
leftover supplies until 1st April 2021. If bought after 
1st October 2020, retailers must not supply plastic 
straws or cotton buds to end-users nor drink stirrers to 
any customers. After 3rd July 2021, it will be illegal to 
supply drinks products with single-use plastic straws 
attached to the packaging.
An exemption will allow hospitals, bars and restaurants 
to provide plastic straws to people with disabilities 
or medical conditions that require them. Registered 
pharmacies can also supply them. In all cases they 
should be kept out of sight of the general public.
Single-use plastic straws can be supplied for use as 
a medical device or for medical purposes such as 
medicine dispensing, diagnosis, research and care. They 
can also be supplied to care homes, prisons or other 
places of detention, schools and early years’ providers. 
Where possible, these establishments should find 
alternatives to single-use plastic straws.

Whale-watching boom attracts new day 
trippers to Yorkshire
Looking out to sea from Flamborough Head there is 
a swathe of water along the Yorkshire coastline called 
the Flamborough Front, an area where cold water from 
the north meets warm water from the south. This 
results in an abundance of plankton which attracts 
herring and herring in turn attract feeding wildlife – 
not least, minke whales.
Whales are drawing tourists to the area. The Wildlife 
Trusts has said that the appearance of the whales is 
one of the highlights of the year, and that if Britain 
continues to conserve its marine life, the country 
could become a global marine eco-tourism hotspot.
There are now three tour operators and a growing 
number of private charters – mostly run by 
diversifying fishermen based in Whitby and Staithes 
– offering whale-watching and marine wildlife trips. 
And business is booming. According to the North York 
Moors national park, wildlife watching has been one of 
the largest growth areas of visitor interest in 2019 and 
2020. Humpback whales also make rare appearances, 
and there are seals and sea birds, too.
Ex-fisherman and RNLI helmsman, Martin Hopkinson, 
who launched a whale-watching and coastal tourism 
business in Staithes in 2018, says business has 
increased steadily since he started running trips, and 
has been up by a third this year. 
 “On a (recent) wildlife coastal trip we had a pod 
of bottlenose dolphins that followed us all the way 
along the coast. North Yorkshire has become the new 
Cornwall. At one time, I don’t think people appreciated 
what a beautiful place it was up here, especially from 
further south, because they’d never been up here. 
But now they’re realising that it is a nice part of the 
world,” he says.
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More beach life guards needed for expected 2021 staycation
Following a record rise in call outs in 2020, as holidaymakers flocked to Britain’s beaches, the RNLI is recruiting 
more lifeguards in anticipation of a second year of staycations. Early in the 2020 season deployed lifeguards 
were insufficient in number as all guards had to undergo Covid-19 compliant rescue training in addition to their 
normal training programme.
The charity has put out a plea for students and seasonal workers to come forward to help watch over the UK’s 
beaches throughout summer 2021.
Robbie Warrington of the RNLI said that the lifeguard section of the RNLI, which has been running for 20 years, 
has begun working with lifesaver clubs, local authorities and landowners to service more than 240 UK beaches. 
This year it hopes to recruit 500 seasonal lifeguards in addition to its returning force of 1,000.

Plastic bottles reported travelling 950km a 
month in ocean
A new study demonstrates the potential for plastic 
bottles tagged with tracking devices to deepen our 
understanding of how plastic pollution moves through 
rivers and oceans. Researchers from the University 
of Exeter and the Zoological Society of London have 
presented this research in the open-access journal 
PLOS ONE on Dec 2nd 2020.
Previous research suggests that rivers transport up to 
80 percent of the plastic pollution found in oceans. 
However, river transport of plastic pollution remains 
poorly understood.
To help address this knowledge gap a new, low-cost, 
open-source tracking method that uses reclaimed 
500 ml plastic bottles to house custom-designed 
electronics was designed, allowing the bottles to 
be tracked via GPS cellular networks and satellite 
technology. 
As part of the National Geographic Sea to Source 
Ganges Expedition, the researchers released 25 bottle 
tags at various sites along the Ganges River. They 
successfully tracked several of them through the river 
and into the Bay of Bengal. They also released three 
bottles directly into the Bay of Bengal to mimic paths 
followed by litter once it reaches the sea. The farthest 
distance travelled by any of the bottles was 2,845km 
which took 94 days.
This study demonstrates that future research could 
use bottle tags to significantly boost understanding 
of plastic litter's movement through rivers and into 
oceans. These devices could reveal new insights into 
areas where plastic litter is likely to accumulate and 
periods when large amounts of plastic pollution are 
moving through the waterways.

Water sampling with wine bottles
Wild swimmers are using empty wine bottles to 
measure the plastic pollution in rivers after lockdown 
stopped the conservationist who was monitoring the 
water from being able to visit. Collected water samples 
are being sent to scientists at the University of Bangor, 
who are studying the impact of plastic pollution on 
the rivers in Wales. The swimmers are known as The 
Waterloggers.
The project, started by one lone swimmer Laura 
Sanderson, has exploded across the country, with 
wild swimmers bringing empty wine bottles to their 
favourite rivers and lakes. Ms Sanderson, 38, an art 
teacher from Gwynedd, Wales said: "Swimmers up and 
down the country have been taking on the biggest 
citizen science study on microplastics in UK waters. 
We wanted to look at different water sources. They've 
been sending samples from urban waterways to crystal 
clear mountaintops. We have seen samples taken in 
underground caving systems, tidal estuaries, mountain 
lakes, rivers and tarns.”
Senior lecturer Dr Christian Dunn said that at least one 
swimmer or group in every county has taken part in 
the waterlogging, and each taking four bottles.
Wild swimmers have been campaigning to fight river 
pollution in recent years, with a renewed interest 
in the hobby causing many to realise the scale of 
damage to Britain's rivers by plastics and chemicals. 
In December the campaigners were given a boost as 
the River Wharfe in Ilkley became the first officially 
recognised river bathing site in England. This means 
the water is regularly monitored to check whether it 
is clean enough to swim in, and it is hoped the water 
companies will be shamed by the results into reducing 
sewage discharges into the river.

Australian deaths from shark attacks at 86 
year high in 2020
More Australians have been killed in unprovoked shark 
attacks this year (up to 30th November) than in any 
year since 1934. It is prompting experts to consider 
whether the La Niña weather event, associated with 
cooler sea surface temperatures in the central Pacific, 
may be affecting where sharks search for prey.
The latest victim was attacked off the north-west 
coast whilst bodyboarding 40 metres off shore. He 
was dragged out of the sea but died of his injuries.
The previous fatal attack was in October, also off the 
Western Australia coast, resulted in police searching 
for the victim’s body finding pieces of the 52-year-
old’s wetsuit and surfboard which had washed up on 
the beach near Esperance, two days after friends saw a 
shark attack him.
According to the Australian Shark Attack File, it has 
been 86 years since eight people last died from shark 
bites in a single year. In 1929, nine people died from 
unprovoked shark bites in Australia – a record that 
preceded debate about introducing the first shark nets 
at Australian beaches several years later.
Dr Blake Chapman, a marine biologist, said that great 
white sharks, which have killed several of this year’s 
victims, “tend to follow migrations of prey”, such as 
salmon, which can be influenced by a La Niña event. 
While surfing is not considered provoking a shark, 
the death of a 36-year-old while spearfishing off 
Queensland’s Fraser Island in July is considered to be 
the result of a provoked bite, as the release of fish 
blood attracts sharks.
Editor. My youngest son lives in Sydney and surfing is a 
regular hobby. I need to make sure his mother doesn’t 
read this article!

Sea turtles are eating ocean plastic 
because it smells like food, study finds
Across the world, sea turtles are swallowing bits of 
plastic in the ocean and often dying as a result. There 
are many theories about why sea turtles and other 
marine animals ingest plastic. Some people have long 
speculated that they mistake it for food due to its 
appearance — for instance, turtles will eat a plastic 
bag that looks like a jelly fish.
Scientists from the University of North Carolina at 
Chapel Hill realized these explanations didn’t quite 
account for whether turtles could be attracted to how 
plastic smells. In a study published in Current Biology, 
they said they confirmed this question for the first 
time: Sea turtles do mistake the scent of plastic for 
food. 
“This finding is important because it’s the first 
demonstration that the odour of ocean plastics causes 
animals to eat them,” said UNC-Chapel Hill biologist 
Kenneth J. Lohmann. “It’s common to find loggerhead 
turtles with their digestive systems fully or partially 
blocked because they’ve eaten plastic materials.” 
In the study, 15 loggerhead turtles that were in 
captivity for five months were delivered a series of 
airborne smells through a pipe. They ignored the 
scents of clean plastic and water but responded to the 
smell of food and ocean-soaked plastics by sticking 
their noses out of the water to smell. Researchers 
were surprised that the turtles responded to biofouled 
plastic — which refers to the accumulation of 
microbes, algae, plants and small animals on the 
surface of plastic — in the exact way they responded 
to their real food.
Research shows that ingesting just over a dozen pieces 
of plastic can kill turtles. Young turtles are particularly 
vulnerable because they tend to swim in currents 
where loads of plastic accumulate. 
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were insufficient in number as all guards had to undergo Covid-19 compliant rescue training in addition to their 
normal training programme.
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beaches throughout summer 2021.
Robbie Warrington of the RNLI said that the lifeguard section of the RNLI, which has been running for 20 years, 
has begun working with lifesaver clubs, local authorities and landowners to service more than 240 UK beaches. 
This year it hopes to recruit 500 seasonal lifeguards in addition to its returning force of 1,000.
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Water on the Moon
The US space agency has revealed conclusive 
evidence of water on our only natural satellite. This 
"unambiguous detection of molecular water" will 
boost NASA’s hopes of establishing a lunar base. The 
aim is to sustain that base by tapping into the Moon's 
natural resources.
The findings have been published as two papers in the 
journal Nature Astronomy. Unlike previous detections 
of water in permanently shadowed parts of lunar 
craters, scientists have now detected the molecule in 
sunlit regions of the Moon's surface. Speaking during 
a virtual teleconference, co-author Casey Honniball, 
postdoctoral fellow at NASA's Goddard Space 
Flight Center, said: "The amount of water is roughly 
equivalent to a 12-ounce bottle of water in a cubic 
metre of lunar soil."
Her colleague Jacob Bleacher, from the agency's 
human exploration directorate, said researchers 
still needed to understand the nature of the watery 
deposits. This would help them determine how 
accessible they would be for future lunar explorers 
to use. The researchers think it is stored in bubbles 
of lunar glass or between grains on the surface that 
protect it from the harsh environment. 
In the other study, scientists looked for permanently 
shadowed areas - known as cold traps - where water 
could be captured and remain permanently. They 
found these cold traps at both poles and concluded 
that "approximately 40,000 kilometres squared of the 
lunar surface has the capacity to trap water".

Japan wants to use ice on the Moon to 
refuel its spaceships
The Japan Aerospace Exploration Agency (JAXA) hopes 
to find ice in the coldest places on the Moon's surface. 
It aims to create fuel by generating hydrogen from 
such water deposits by 2035.
Scientists believe there could be ice deposits near the 
Moon's South Pole, hiding in the shadows of its many 
craters and untouched by the heat of the Sun.
The use of moon-derived hydrogen would cut costs 
in terms of transporting fuel from earth for its space 
projects, as is currently required.
Japan plans to work alongside the US in building a 
major lunar orbit space station, called Gateway. The 
UK has already committed more than £16 million 
for the first phase of the design of the new station.  
Once the space station is operational at the end of 
the decade, Japan will complete its fuel factory at the 
lunar South Pole. 
It is reported that JAXA plans to use the hydrogen 
fuel in a reusable spacecraft which can transport four 
astronauts on Gateway to and from the Moon, and in 
a transport vehicle that can travel up to 1,000 km on 
the Moon’s surface.

Water from graveyard
At the break of dawn, residents of the Harare suburb 
of Hopley collect water in an unexpected and taboo 
place — a graveyard. In Zimbabwean culture, the 
dead are sacred, and their resting places should not be 
disturbed — especially from dusk to dawn, but Vimbai 
Sanyama, 25, says severe water shortages have forced 
her and her neighbours to draw water from sources 
surrounded by graves.      
"We are no longer afraid because we have no water." 
Sanyama said. "If we are afraid, where do we get water 
for laundry, and other chores?" She blames politicians 
for making false promises about solving the water 
shortages, saying once they are elected, they do 
nothing. 
Dr. Alex Gasasira, head of the World Health 
Organisation in Zimbabwe, warns that drinking 
water from a well in a graveyard risks exposure to 
diseases such as typhoid fever and cholera. “People 
drinking water from an open source that is likely to 
be contaminated could suffer from [water] borne 
diseases, we have very many waterborne diseases, and 
this can cause a lot of suffering and death."                          
But Hopley residents say they have little choice as 
water shortages are common, they say, and getting 
worse. Local government minister July Moyo says he is 
not aware that people have become desperate enough 
to use water from a graveyard, but he promises action. 
For desperate Zimbabweans like Sanyama, when it 
comes to providing water, authorities have proved to 
be less helpful than the dead.    

Bacteria on frogs’ skins to prevent extinction of species
Researchers in Costa Rica have found that some bacteria on the skin of amphibians prevent growth of the fungus responsible for what 
has been dubbed ‘the amphibian apocalypse’. Published in the journal Microbiology, the research identified a number of bacteria 
which could prevent growth of the fungus Batrachochytrium dendrobatidis (Bd). One particularly dangerous strain of the 
fungus, called BdGPL-2, is responsible for mass amphibian die-offs around the world.  
The fungus infects the skin of amphibians, breaking down the cells. As amphibians breathe and regulate water through their skin, 
infection is often deadly. It is believed that almost 700 species of amphibian are vulnerable to the fungus, and Bd has led to the 
extinction of 90 amphibian species.
In order to investigate why some amphibian populations in Costa Rica were more resilient to Bd that others, a research group 
led by Dr Adrian Pinto, Professor at the University of Costa Rica sampled the circulating strains of Bd and the skin microbiome 
of amphibians at different sites.
They found that the bacteria on the skin of some surviving amphibians prevented growth of the fungus in the lab. “Amphibian 
species that survived decline, harbour bacteria on their skin capable of inhibiting the growth of the pathogen. However, this 
inhibitory capacity varies according to which strain of the fungus is being tested,” said Dr Pinto. “These findings suggest that 
locally adapted skin bacteria may offer protection from the disease.” He hopes to combine their findings with other disease 
control strategies to protect amphibian populations from decimation by Bd.

Atlantic Ocean gets 4cm wider each year
The Atlantic Ocean is getting wider, pushing the 
Americas to one side and Europe and Africa to the 
other. But it’s not been known exactly how, perhaps 
until now. A new study suggests that deep beneath the 
Earth’s crust, in a layer called the mantle, molten rock 
is rising up and pushing on tectonic plates — those 
giant rocky masses that form Earth's crust — that 
meet beneath the ocean. 
Previously, scientists thought that the continents were 
mostly being pulled apart as the plates beneath the 
ocean moved in opposite directions and crashed into 
other plates, folding under the force of gravity. But the 
new study suggests that’s not the whole picture. 
A team from Southampton University studied seismic 
activity around the Mid-Atlantic Ridge (MAR) – the 
undersea mountain range that splits the Atlantic from 
north to south. Using seismometers deployed on the 
ocean floor, they found evidence of an upwelling in 
the mantle – the material between the Earth's crust 
and its core – from depths of more than 370 miles 
(600 kilometres) beneath the MAR.  This upwelling is 
pushing the tectonic plates from below, causing the 
continents of Europe and Africa on one side and the 
Americas on the other to move further apart.  
A spokesperson said that the incredible results shed 
new light in our understanding of how the Earth’s 
interior is connected with plate tectonics, with 
observations not seen before. 

Crocodile Dundee is back…alive
A 44-year-old was swimming in Lake Placid, near 
Cairns, in Queensland, Australia, when he was attacked 
by a crocodile.
Queensland paramedic Paul Sweeney relayed the story: 
“He felt this sudden impact clasped on the top of his 
head, which he recognised to be a crocodile. He put 
his hands into the jaws to prise them off his head, and 
when he did so and let go, the jaws snapped shut onto 
his left forefinger.”
Sweeney said the man swam a considerable distance 
back to shore and dragged himself out of the water.
Emergency responders found the man sitting in a 
“remarkably calm” state. While the man escaped 
with puncture injuries to his head, face, shoulder and 
hand, none were found to be serious. The man’s vital 
signs were good and there was minimal blood loss, 
and he was transported to Cairns hospital in a stable 
condition.
Sweeney described the man as a “fit individual” who 
had been training at the time. “He’s quite a robust 
individual who insisted that he’d be back swimming 
there soon, so he’s a braver man than I,” he said.

30 Russians poisoned in over-chlorinated 
pool
Thirty people were poisoned in a Russian swimming 
pool after 250 times too much chlorine was released 
into the water. Most were hospitalised including 21 
school children as a result of the incident in Astrakhan 
in the south of the country, in December. They suffered 
breathing and eye problems.
Six were placed in intensive care in 'grave' conditions 
on oxygen support, said Anastasia Krotova, 
spokeswoman for the region's governor.
A blunder by staff responsible for cleaning the pool 
complex was behind the poisoning, said reports citing 
officials. Footage showed workers wearing full-body 
hazmat suits and breathing apparatus at the scene 
as they used a device to take readings and inspect 
chlorine tanks in a restricted area. 
Another video showed swimmers' clothing, towels and 
belongings left scattered on the floor of a changing 
room. 
The pool has been closed, and a criminal case opened.

Bacteria on frogs’ skins to prevent extinction of species
Researchers in Costa Rica have found that some bacteria on the skin of amphibians prevent growth of the fungus responsible for what 
has been dubbed ‘the amphibian apocalypse’. Published in the journal Microbiology, the research identified a number of bacteria 
which could prevent growth of the fungus Batrachochytrium dendrobatidis (Bd). One particularly dangerous strain of the 
fungus, called BdGPL-2, is responsible for mass amphibian die-offs around the world.  
The fungus infects the skin of amphibians, breaking down the cells. As amphibians breathe and regulate water through their skin, 
infection is often deadly. It is believed that almost 700 species of amphibian are vulnerable to the fungus, and Bd has led to the 
extinction of 90 amphibian species.
In order to investigate why some amphibian populations in Costa Rica were more resilient to Bd that others, a research group 
led by Dr Adrian Pinto, Professor at the University of Costa Rica sampled the circulating strains of Bd and the skin microbiome 
of amphibians at different sites.
They found that the bacteria on the skin of some surviving amphibians prevented growth of the fungus in the lab. “Amphibian 
species that survived decline, harbour bacteria on their skin capable of inhibiting the growth of the pathogen. However, this 
inhibitory capacity varies according to which strain of the fungus is being tested,” said Dr Pinto. “These findings suggest that 
locally adapted skin bacteria may offer protection from the disease.” He hopes to combine their findings with other disease 
control strategies to protect amphibian populations from decimation by Bd.
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Oystermouth returns to its former glory
The town of Oystermouth, near Mumbles on Swansea Bay, now lives up to its name after oysters spawned 
along the Welsh coast for the first time in a century, subsequent to 40,000 being released into the waters 
seven years ago.
Fishermen are now finding baby oysters stuck on whelk shells, suggesting they are spawning in the waters. 
The waters off the Welsh coast is one of the few areas in Britain which is free from a particular parasitic 
disease, allowing oysters to survive.
Oysters have also been detected in Porthcawl and the aptly named White Oyster Ledge, but it is not clear if 
they originated from the released oysters.
Local councillor, Tony Colburn, commented:
“We can live up to our proud name once again
– the oyster is back in Oystermouth.”

Protecting ponds and ditches can enhance 
bio-diversity
Ponds and ditches can help address the biodiversity 
crisis, scientists have said, as they call for freshwater 
habitats to be protected. In a letter to Dieter Helm, 
chairman of the government's Natural Capital 
Committee, a group of 20 experts said smaller bodies 
of water should be monitored and protected in the 
same way as larger lakes and rivers, something which 
does not currently happen.
"Small waters still remain marginalised in many 
policies that seek to protect the water environment," 
the group said.   Dr Jeremy Biggs, director of the 
Freshwater Habitats Trust, said that smaller bodies 
of water were "critical biodiversity hotspots". Recent 
studies also suggest that replenishing ponds is one of 
the easiest ways to boost plant and animal biodiversity 
in a region, the trust said.
"For a fraction of what the government and water 
industry is spending now, we can reverse the inexorable 
decline of UK freshwater wildlife by focusing on small 
waters. And post-Brexit changes in legislation give an 
opportunity to set our own rules to protect freshwater 
by properly including small waters," he said.

USA and EU block plans to protect world’s 
fastest shark from overfishing
The EU and the USA have blocked British, Canadian 
and Senegal efforts to protect an endangered shark 
species, the shortfin mako, angering conservationists. 
This was the UK’s first independent conservation vote.
The shark is also known as “the cheetah of the ocean” 
because it is the fastest shark species, swimming at 
up to 43mph, but numbers have collapsed by 99.9 
per cent since the 18th century due to overfishing, 
according to the Convention on International Trade in 
Endangered Species.
It can jump over 6 metres from the surface of the 
water, is targeted by sport fishermen as well as 
for meat and fins. But it is also routinely caught 
accidentally as boats seek other species. EU vessels are 
responsible for the majority of the recorded bycatch, in 
particular Spain and Portugal, followed by Morocco. It 
is not subject to international fishing quotas.
The UK charity Shark Trust director of conservation, 
Ali Hood, said: “North Atlantic mako depletion 
remains among the world’s most pressing shark 
conservation crises, yet the EU and USA put short term 
fishing interests above all else and ruined a golden 
opportunity for agreeing a clear and simple remedy.”

Venice flooded as new £6B barrier is left unused
Venice was hit by high tides of up to 1.5 metres (5ft) in December after its 
flood barrier system was not activated as a result of mistaken forecasts. 
Weather bulletins had predicted a high tide rising to 1.2 metres – lower than 
the 1.3 metres level at which the 78 mobile barriers of the defensive system, 
called Moses, would usually be activated. By the time the water had entered 
the lagoon, completely flooding St Mark’s Square with knee high levels of 
water, it was too late for the system to take effect.
A spokesperson for St Mark’s Basilica said: “Floods like this make the basilica 
ever more fragile.”
“The situation is really bad as we weren’t expecting it,” said Matteo Secchi, 
who leads the activist group Venessia.com. “It’s frustrating as we thought that 
with Moses this kind of thing wouldn’t happen anymore, but instead we’re back 
to square one. It’s the same old problem.”
The Moses dams were designed in 1984 and were supposed to come into 
service in 2011, but progress was blighted by a corruption scandal and cost 
overruns. They became operational in October 2020.

EU ‘must back UK’ in curbing China’s sea 
power
Anders Fogh Rasmussen, the former NATO secretary 
general has said that the deployment of the UK 
aircraft carrier HMS Queen Elisabeth in Asia in 2021, 
accompanied by numerous support vessels, would 
send a “clear message” that Europe is ready to counter 
Chinese expansionist policies in the Indo-Pacific.
He urged other European nations to support regional 
allies with more freedom of navigation operations 
in the South China Sea, where it appears that an 
increasingly assertive Beijing may try to control access 
to key shipping routes.
Rasmussen said: “The UK has stepped up its efforts 
and that should be followed by other major European 
states. We are in this together, and we are in this 
together with the US, and the major Asian countries – 
Japan, India and Australia.”
Gui Congyou, China's ambassador to Sweden, recently 
summarised the Chinese approach: “We treat our 
friends with fine wine. But for our enemies we have 
shotguns”. This followed a decision by Swedish writers 
to honour Gui Minhai, the Swedish, Hong Kong-based, 
publisher subsequently jailed in China.
And on the 24th January China sent 12 fighter jets, 
along with a reconnaissance aircraft, and two anti-
submarine aircraft, to enter Taiwan’s air defence zone. 
China claims self-governing Taiwan as part of its 
territory.

Frogs wave to say hello
Frogs living near noisy waterfalls in South America 
wave, rather than croak, to attract mates, a new field 
study has revealed. Lead researcher Rebecca Brunner, 
from the University of California, studied the glass frog 
(Sachatamia orejuela), which is found on slippery rocky 
surfaces near the water. 
Video footage reveals a male specimen showing off 
with a casual flap of the hand, a wave of its foot 
and a friendly nod of the head in the hope of being 
noticed. S. orejuela is one of a few species around the 
world that have evolved visual communication to 
be noticed amid the background noise generated by 
rushing water in its natural habitat. This new study 
marks the first time a member of the glass frog family 
has been observed using visual communication in this 
manner. These cues let potential mates be noticed 
when their calls are drowned out by the noise, ensuring 
reproduction and species survival. They may adversely 
attract predators however.
The study has been published in the journal Behaviour.

Mumbles village and Oystermouth Castle, Swansea
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A68a iceberg misses South Georgia and 
breaks up
The giant iceberg that's been drifting through the 
South Atlantic has been experiencing a major break-up 
since December 2020. Originally known as A68a, this 
iceberg, by mid-February 2021, had broken up into 
13 separate bergs which are moving away from each 
other. A68a, which calved from Antarctica in 2017, has 
been floating off the Coast of South Georgia Island.
The US National Ice Center operates the naming 
system for icebergs. The bergs are given a prefix letter 
depending on which quadrant of the Antarctic they 
calve from, plus a number to designate their position in 
the sequence of big breakaways. Fragmentations then 
earn a suffix letter.
From the original iceberg twelve large pieces have now 
broken from A68a and these have been called A68b, c, 
d, e, f, g, h, I, j, k, l and m.
At the moment the berg fragments are caught in a 
fast-moving stream of water known as the Southern 
Antarctic Circumpolar Current Front. This is likely to 
sweep the chunks around the island and then throw 
them north.
When A68 first calved from Antarctica, it had a surface 
area of almost 6,000 km2 - about a quarter of the size 
of the Wales. A68a in mid-February measured about 
1,380 km2, just 60 km in length and around 23 km at 
its widest point. 

Why is road gritting sometimes not effective?
Despite the best efforts of Local Authority gritting teams, success in tackling snow and ice on the nations’ 
roads depends on a number of factors.
Although Authorities receive detailed and regular weather reports some conditions are particularly hard to 
predict, such as early morning frost.
Gritting involves spreading rock salt on the roads to prevent ice forming and, during heavy snowfalls, snow 
ploughs may be used to clear snow. Salting is done when it is not raining to avoid the grit being washed 
away. If rainwater freezes quickly, ice can form before the teams have completed their routes.
If rain turns to snow during rush hours it is very difficult to salt routes because of the level of traffic. In 
addition, rock salt has a limited impact on icy surfaces where the temperature drops below minus-eight 
degrees centigrade.
During the Covid-19 lockdown a much reduced traffic load was on the road network and grit needs 
traffic to make it work efficiently. Traffic crushes the rock salt and spreads it out across the road, letting it 
perform its de-icing function more effectively.
 And finally, gritting lorries need enough space to pass by parked cars and vans - at least three metres, or 
your lane or road may well not get treated.

Himalayan glacier collapse – 150 feared 
dead
Up to 150 people are feared dead after a mountain 
glacier in the Indian Himalayas broke away, sending a 
deluge of water and debris crashing into nearby dams 
and homes, on 6th February.
The devastation was triggered by a portion of the 
Nanda Devi glacier breaking off, which sent water and 
mud trapped behind it surging down the mountain and 
damaging two hydropower projects. 
Vivek Pandey, a spokesperson for the Indo Tibetan 
Border Police, said at least 150 people were working 
at the two power plants. Nine bodies were recovered 
near a tunnel of the Dhauliganga project, where it was 
suggested that at least 30 workers remained trapped. 
Late on Sunday, the 7th, some 140 employees were 
still missing.
Witnesses described a wall of dust, rock and water 
as an avalanche roared down the Dhauli Ganga river 
valley in a disaster which experts said appeared to 
point to global warming. A hydroelectric plant on the 
Alaknanda River was destroyed, and a plant under 
construction on the Dhauliganga was damaged, said 
Mr Pandey.
The region is home to a chain of hydropower projects 
on several rivers and their tributaries. The floodwaters 
also damaged houses, said a government spokesperson, 
although he had no details on the number and whether 
any of the residents were injured, missing or dead.

Plastic waste from Northern Ireland falls 
into sea off US coast
A clean-up is under way on the east coast of America 
after several tonnes of Northern Ireland’s household 
waste ended up in the sea there. It had been part 
of a much larger shipment sent to fuel a US waste 
incinerator by Re-Gen, a county Down based company.
Two large cubes of shredded waste fell as they were 
being off-loaded at the docks in a storm. Re-Gen said 
it was a "one-off, extremely unfortunate occurrence". 
One of the cubes of waste - containing about a 
tonne of material, could not be recovered, and large 
quantities of the waste later washed up in the area.
Northern Ireland recycles just over half its household 
waste and sends a further 24% to landfill. The 
remaining 22% is used for so-called energy from 
waste, burned in incinerators to generate power. Much 
of that is exported to countries like Sweden, Denmark, 
Cyprus, Latvia and the Republic of Ireland. The United 
States appears to be a relatively new market.
The terminal operator, which off-loaded the shipment, 
said the cubes had become damaged in transit. It said 
it only became aware of this when they were placed 
on the dockside and two fell into the harbour. It said if 
there were to be future shipments they would insist on 
airbags between the columns of waste cubes.
Re-Gen said it was the first time in years of exporting 
waste that there had been a problem.

Covid-19 vaccine vials saved after flood waters surround manufacturing facility
Wockhardt’s factory in Wales, which puts the Oxford/AstraZeneca Covid vaccine into multi-dose vials experienced 
"mild flooding" on Wednesday 21st January, during Storm Christoph, but the factory is now operating as normal.
The plant, in Wrexham, is a fill and finish plant that takes the produced vaccine and is able to produce 300 million 
ready-to-use doses per year. But it is located on an industrial estate close to the River Dee. On Wednesday the river 
reached its highest level ever recorded.
Leader of Wrexham Council, Mark Pritchard, said emergency work had been carried out on the Wrexham Industrial 
Estate to make sure supplies of the Oxford University-AstraZeneca vaccine were not damaged. 
When asked about the reports of flooding at the site, a spokeswoman for Wockhardt UK, said: "Last night at 
approximately 1600 hours Wockhardt UK experienced mild flooding, resulting in excess water surrounding part of the 
buildings across site. All necessary precautions were taken meaning no disruption to manufacturing or inlet of water 
into buildings. The site is now secure and free from any further flood damage and operating as normal."

Cath Pendleton – the Merthyr Mermaid
Cath Pendleton is an NHS worker from Merthyr Tydfil. 
She's also known as The Merthyr Mermaid and was the 
subject of a BBC Wales documentary which aired in 
December.
Her impressive feat was becoming the first person to 
swim a mile in the Antarctic Polar Circle – the coldest 
place on earth. 
Cath took up wild swimming after discovering the 
calming and therapeutic effects of the cold water. 
She found her ‘reset button’ whilst swimming in the 
cold waters of the local lakes and reservoirs around 
the area. “My favourite winter swim training spot is 
Keeper’s Pond, near Blaenavon. In the winter I am there 
at least three or four times a week as it is the best 
place locally for low water temperatures.” Her training 
programme for the Antarctic swim included sitting in a 
paddling pool in her back garden filled with ice before 
graduating to lying in a chest freezer in her shed.
Cath’s previous achievements include swimming 
the English Channel in 2018, which began with her 
spontaneously googling “how do you swim the 
Channel” one night. Following that, she was then 
incredibly selected to represent Great Britain at the 
World Ice Swimming Championships in Russia, where 
she came third in her age group. She is planning to 
complete the seven swim Ice Sevens challenge in 2022.
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COVID kills 26 in Belgian care home after 
Santa Claus visit
At least 26 residents of a Belgian care home have died 
of COVID-19 and dozens more were infected after 
a volunteer dressed as Father Christmas distributed 
presents. The volunteer then tested positive for 
COVID-19, Belgian media reported.
A Flemish health official said it is not certain if it 
was the visitor who brought the virus to the home 
in Hemelrijck on December 5th, but the visit by the 
infected Father Christmas was followed by 26 deaths 
and 85 residents testing positive, along with 40 staff.
The outbreak was detected a few days after the visit 
and virologists say those who were infected came from 
the same source. Santa did not know he was infected. 
The white-bearded, red-robed figure of Sinterklaas, the 
equivalent to the English-speaking world's Santa Claus, 
traditionally brings gifts to Belgians on December 6th.
2020 festivities were muted as Belgium became one of 
the countries in Europe that was affected worst by the 
coronavirus pandemic, on a percentage of population 
basis. More than half of the deceased were retirement 
home residents.
A regional health spokesman said there is no 
suggestion that the volunteer knew he was infected 
with COVID-19 when he came to the home.

£1m tourist café plans blocked by beach hut owners who then suffer arson attack
Wealthy residents at an exclusive seaside peninsula, where beach huts change hands for £300,000, won 
their battle to block a proposed new £1 million restaurant. The hut owners had been in a bitter row with 
the local council over plans for the Beach House Cafe at Mudeford Spit in Christchurch, Dorset, since it 
burnt down two years ago.
Officials decided to seize the opportunity to create a 'signature' new dining venue, but those owning the 
neighbouring beach huts were scathing in their criticism of the proposals. Now after a public consultation, 
the council has been forced to withdraw its existing plan and will look to submit a new design next year.  
The hut owners had previously said that the council should take more notice of their opinions as they each 
pay £4,500 a year in rates and the combined value of their huts is over £100m.
There are 360 beach huts on Mudeford Sandbank, which is so isolated it requires a 30 minute walk to 
get to as cars are banned. There has been a cafe at Mudeford since the 1950s, but the former building 
was badly damaged in a fire in November 2018 and the tenants have since run a temporary service from 
shipping containers in the same location.
No sooner had owners celebrated their success when an arson attack took place in the early hours of 6th 
February. A 15-year-old boy and a 19 year old man were arrested on suspicion of arson and burglary, after 
three of the UK's most expensive beach huts were destroyed by fire and 31 others broken into.

P…P…Pick up a penguin
A group of pupils at Scotland’s Stirling High School 
have been praised after helping discover a new colony 
of emperor penguins in the Antarctic. The pupils 
developed and coded an algorithm to identify penguin 
colonies from satellite imagery. Researchers at the 
British Antarctic Survey then used higher-resolution 
imaging to confirm the colony. Their study reveals 
nearly 20% more emperor penguin colonies in 
Antarctica than previously thought.
The students were inspired by a Sir David Attenborough 
programme on the plight of penguins. They wanted 
to see if the colonies could be located using freely-
available satellite imagery and processing software. Dr 
Andrew McDonald from Stirling High School said: "To 
be acknowledged in a peer-reviewed paper was a great 
boost to the group and showed that it is possible to 
perform meaningful real science in schools." The pupils' 
work was part of an Institute for Research in Schools 
project called Earth Observation.
Geographers and researchers for the British Antarctic 
Survey, praised the pupils in their research paper on the 
study. It found 11 new colonies, three of which were 
previously identified but never confirmed. A number of 
colonies were located far offshore, situated on sea ice 
that has formed around icebergs that had grounded in 
shallow water.
Dr Phil Trathan, head of conservation biology at the 
BAS said: "Whilst it's good news that we've found these 
new colonies, the breeding sites are all in locations 
where recent model projections suggest emperors 
will decline. We need to watch these sites carefully as 
climate change will affect this region."

Half of flood defences damaged in 2019/20 winter still not repaired
More than half of damaged flood defences have not been fixed, the Environment Agency admitted on 
15th January 2021, as freezing rain and snow battered England. Chief executive Sir James Bevan told MPs 
that of the 610 defences damaged last winter, just 262 have been mended. In 189 cases temporary fixes 
or contingency plans are being used instead, while in 159 others damage was judged to be minor enough 
that repairs were not urgent. 
Temporary defences can take the form of metal, plastic or fibreglass barriers.  It was only a few weeks ago 
in November that the agency said in a National Audit Office report that 80 per cent would be repaired by 
the end of last year.
Flood defences are "getting more of a kicking" due to climate change, Sir James told the Public Accounts 
Committee, adding that 400 properties had flooded over Christmas but a further 9,000 had been 
protected by defences. 
£120m of government funding was allocated last March for repairs after the UK experienced the wettest 
February since records began, with more than 4,000 homes flooded across the country.  
"We had record river and rainfall levels in many places. And that did damage several of our defences," 
he said, adding that Covid-19 and poor weather had created a "tough autumn", making repairs difficult. 
A spokesman for the Agency said its defences were all "winter ready, either through repairs – or where 
repairs have not been completed, through contingency plans."
Paul Cobbing, of the charity the National Flood Forum, said: "We traditionally think of flooding as being 
a river issue. Rivers are important, but actually, surface water flooding is a bigger issue for most people, 
and that's where the combination of flood defences but also things like highways, management, culverts, 
managing ditches, managing drains, drainage infrastructure, sewage infrastructure, how you manage your 
roads, how farmer's fields are managed - all in combination make a really big impact."

Mudeford Sandspit, Christchurch, Dorset
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Warmer sea temperatures causing fish to 
shrink in size
Researchers have found new evidence that global 
warming is affecting the size of commercial fish 
species. The findings are published in the British 
Ecological Society’s Journal of Applied Ecology.
Scientists from the University of Aberdeen looked at 
four of the most important commercial fish species in 
the North Sea and the West of Scotland: cod, haddock, 
whiting and saithe. They found that juvenile fish in 
the North Sea and on the West of Scotland have been 
getting bigger while adult fish have been getting 
smaller. These changes in body size correlated with 
rising sea temperatures in both regions.
Idongesit Ikpewe, lead author of the study, said: “Both 
the changes in juvenile and adult size coincided with 
increasing sea temperature. Importantly, we observed 
this pattern in both the North Sea, which has warmed 
rapidly, and the west of Scotland, which has only 
experienced moderate warming. These findings suggest 
that even a moderate rise in sea temperature may have 
an impact on commercial fish species’ body sizes.”
In the short term, the findings may mean a reduction 
in commercial fishery yields, impacting an industry 
worth around £1.4 billion to the UK economy and 
one that employs over twenty-four thousand people. 
To mitigate global warming effects and maximise 
sustainable yields, the authors say that temperature 
changes should be factored into forecasts used in 
fishery management.

Colorado River Indian Tribes closer to 
marketing water in Arizona
The water rights held by the Colorado River Indian 
Tribes are a valuable asset, and the tribal leadership 
is seeking congressional approval to cash in on them 
— for the benefit of the tribes and the state’s high-
growth cities and maybe the environment.
The tribes — known as CRIT for short — have lands 
that stretch along 56 miles of the lower Colorado River. 
Eighty-five percent of the reservation is in Arizona, 
with the remainder in California. The tribes’ right to 
divert 662,402 acre-feet from the river for use on land 
in Arizona is more than twice the Colorado River water 
that is allocated to the state of Nevada.
By law, that water is to be used on the reservation. But 
if CRIT convinces Congress to allow off-reservation 
leasing, the legal change would free up a large volume 
of water in a region that is mired in a severe drought 
and is drying out as the planet warms. According to 
CRIT’s planning, as much as 150,000 acre-feet per year 
could be made available for leasing. 
Leasing some water would also generate funds to 
repair and upgrade the aging irrigation system on 
the reservation, helping its farms use water more 
efficiently, CRIT chairman Dennis Patch said. He called 
the plan “a win for Arizona water users, for the river 
and for our people and the reservation economy.”

Prison Service commission new drug 
detection approach
Prisons are testing wastewater to detect illegal drug 
use by convicts in what is thought to be the first 
scheme of its kind. Scientists have been commissioned 
by the Prison Service to analyse water at 12 jails across 
the North East, Yorkshire and Humberside to establish 
the scale of drug use by inmates and the types of illicit 
substances they are taking.
This type of testing was previously commissioned to 
check for Covid-19 outbreaks, but officials realised it 
could be re-purposed to detect drugs such as Spice and 
other psychoactive substances, cannabis and cocaine.
One in seven prisoners is thought to be addicted to 
illicit substances, more than twice as many as the one 
in sixteen identified in a 2014 study. The rise has been 
fuelled by the surge in Spice smuggled into jails inside 
body cavities or soaked into paper, hair or clothes.

Mouthwash may damage your teeth
New research has found that using mouthwash every 
day could damage teeth whilst trying to improve 
dental hygiene.
Scientists at the University of Plymouth have found a 
commonly used type of mouthwash could make saliva 
significantly more acidic. The study, the first of its kind, 
examined the effect of chlorohexidine mouthwash 
on the oral microbiome. It concluded that using the 
mouthwash significantly increases the abundance of 
lactate-producing bacteria that lower the pH of saliva.
The study has been published in Scientific Reports, 
and involved 36 participants being given a placebo 
mouthwash for 7 days, followed by 7 days of a 
chlorhexidine mouthwash. They found that oral biomes 
increased in acidity as bacteria species changed over 
the 7 day period, and reduced in diversity of species.
Researchers say more work is needed to confirm if 
these changes increase the risk of oral disease. Dr Raul 
Bescos, who led the study, said: “Chlorohexidine is 
widely used but research has been limited to its effect 
on a small number of bacteria linked to particular oral 
diseases, and most has been carried out in vitro. We 
believe that this is the first study to look at the impact 
of 7-day use on the whole oral microbiome in human 
subjects.”

“Sub-sniffers” to track Russian submarines
HMS Talent, one of the Royal Navy’s Trafalgar-class attack submarines deployed to hunt and, if 
necessary, destroy hostile vessels – was recently seen in Gibraltar with new "sub-sniffers" equipment 
attached to its tower. Defence analysts said the specially-developed sensor technology could be used 
to track Russian submarines deployed in the Mediterranean without using easy-to-detect sonar.
Naval expert Pete Sandeman said marine technology specialists had been working on a variety 
of non-acoustic methods for detecting submarines since the Cold War. He said researchers had 
experimented with sensors that can detect tiny chemical or radiation signatures from anti-corrosive 
coatings flaking off the hull or by-products from oxygen generation systems.
He said: “Wake-detection, that can sense tiny bubbles left behind in the water column by a submarine, 
appears the most promising line of development. The reason more non-acoustic systems are 
appearing on submarines now is likely to do with advances in computing and the need to find a new 
generation of very quiet submarines that are very hard to detect using passive sonar. The data from 
the non-acoustic sensor may become much more valuable when processed using powerful artificial 
intelligence and possibly integrated with the conventional sonar picture."
Editor: This story is all over the internet. Not going to catch the Russians by surprise!

Climate could take cod off the menu
Popular dishes such as cod and chips could be under 
threat and disappear from British menus due to 
climate change, a study has warned. Researchers 
analysed its effects on stocks for the south-west of 
England's fisheries and said families may have to 
change their diets to save the threatened species. 
The Celtic Sea, English Channel and southern 
North Sea have experienced significant warming 
over the past 40 years, and further increases in sea 
temperatures are expected. Computer projections 
suggest increases in abundance of warm-adapted 
species such as red mullet, Dover sole, John Dory and 
lemon sole, and decreases in cold species such as cod 
and monkfish.
The study involved the universities of Exeter and 
Bristol, the Centre for Environment, Fisheries and 
Aquaculture Science (Cephas) and the Met Office.
They said declining species may need help and there 
will be implications for the wider ecosystem. Lead 
author Dr Katherine Malty, who 
undertook the research while 
at Cephas, said: "Our results 
show that climate change will 
continue to affect fish stocks 
within this sea region into 
the future, presenting both 
potential risks but some 
opportunities that fishers 
will likely have to adapt to.”

HMS Talent in Gibraltar
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You run your business, we will manage your fleet.

AVM Flexi Rent includes servicing, maintenance and recovery
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Short Term Van Hire 
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£395 +VAT
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FOR ORDERS, HELP & ADVICE CALL 0191 447 8008  |  E-MAIL info@safesol.co.uk

 
1. Silver ion hydrogen bonds to hydrogen 
 peroxide. Hydrogen peroxide like water is 
linked by hydrogen bonds.

 
2. A bacterium has a number of thionyl  
groups on its external wall. 
 

 
3. Huwa-San is electronically attracted to the 
bacterium 
 
 

 
4. Once at the site of the bacterium, the 
Hydrogen Peroxide crosses the membrane 
and physically destroys it. There can be no 
bacterial resistance to this mode of action 
 

 
5. When the bacterium is dead silver ion  
hydrogen bonds to unused hydrogen 
peroxide ready to kill the next bacterium.

   In 2001 Jos Roebben of Roam Chemie (now Roam Technology) bought the formulations for  
   this new generation of disinfectants and improved them producing the Huwa-San biocide  
   that is sold today.  

Often imitated, never replicated, Huwa-San continues to dominate the 
Stabilised Hydrogen Peroxide (SSHP) market due to its unique 
formulation, unmatched efficacy, and proven heritage in legionella control. 
  
For the past 20 years Roam Technology have continued to expand the 
global reach of Huwa-San through its approved partner network and 
unrivalled commitment to R&D. With more approvals than any of its 
competitors, Huwa-San is the No.1 SSHP across all applications and is 
trusted by some of largest companies in the world. 

 
The formula for Huwa-San is a closely guarded secret. 

The Stabilisation  
of Huwa-San 
 
 
Chloride is the most common anion found in 
water and will react with the silver ion in 
SSHP forming insoluble silver chloride. This 
reaction destroys the efficacy of the SSHP 
product.  
 
Huwa-San's unique formulation ensures that 
it can slow this ionic reaction down, allowing 
Huwa-San to be more effective at lower 
dose rates than its competitors. Huwa-San 
is proven to be the most advanced and very 
different from all other SSHPs. 
 
 
 
 

Legionella Control  
and Huwa-San 
 
 
Huwa-San has had a huge amount of testing 
carried out on it. It is proven to be an 
efficient water, air, and surface disinfectant.  
Independent tests have shown Huwa-San to 
be highly effective at killing Legionella 
Pneumophila. 2000ppm Huwa-San will 
achieve a 4.8 log reduction in Legionella 
Pneumophila Sero Group 1 within 60 
minutes, 200ppm within 24 hours and 
20ppm has been proven as a continuous 
treatment against Legionella. Independent 
tests also demonstrate Huwa-San’s 
unrivaled efficacy against biofilms in both 
preventative and curative treatment 
 
(All test results are available on request) 

Huwa-San and the Biocidal 
Products Regulation (BPR) 
 
 
Despite misinformation regarding hydrogen 
peroxide based biocide products. We can 
confirm that the dossier for Huwa-San family 
(UA-APP- BC -ND029406-48) of products is 
included in the BPR process and Roam 
Technology expect full registration by early 
summer 2021. 

Hydrogen Peroxide and the BPR 
 
 
In 2013 all biocide actives, including 
hydrogen peroxide had to undergo approval 
through the BPR so that they could remain 
on sale.  
 
In February 2017, Hydrogen Peroxide was 
approved as an active substance for the 
Product Types (PTs) 1, 2, 3, 4, 5 and 6 
(Commission Implementing Regulation (EU)  
No 2015/1730.  
 
While hydrogen peroxide was registered 
under PT05, none of the major suppliers 
supplied a dossier under PT05.  
 
 
 
 

 
 
 
This meant that any company selling a 
hydrogen peroxide based chemical for water 
treatment and wishing product registration 
under PT05 had to submit their own dossier.  
 
Roam therefore had to register each use of 
the product.and have completed individual 
dossiers for potable water treatment (human 
and animals) Legionella control, Swimming 
pool and spas. 
 
The following link provides details  
of the other product types. 
https://www.hse.gov.uk/biocides/ 
eu-bpr/product-types.htm 
 
 
 

SafeSol and Huwa-San 
 
 
SafeSol introduced Huwa-San for legionella 
control in the UK 2004. We have chosen  
Huwa-San as we know it is a safer, more 
environmentally friendly, and efficient 
product than chlorine or chlorine dioxide. We 
do not sell any chlorine based biocides. 
 
We have several examples where Huwa-San 
has removed legionella from a system where 
chlorine and chlorine dioxide have failed. We 
can advise on suitable dose rates and 
applications for your circumstances.  
 
Contact SafeSol for further information. 

@SafeSol @SafeSolUK

THE M
OST 

ADVANCED  

SSHP ON THE M
ARKET

Huwa-San Facts 
✓ Most advanced SSHP on the market 
✓ Proven to kill legionella bacteria 
✓ Proven to remove biofilm 
✓ Breaks down to oxygen & water 
✓ Buy online from safesol.co.uk 
✓ Next-day delivery  

The History of Huwa-San

Not all silver stabilised 
hydrogen peroxides are 
created equal

Please note: use disinfectants 
safely. Always read the label and 
product information before use.

SafeSol Huwa-San Ad (Sep 2020).qxp_Layout 1  17/09/2020  13:59  Page 1

https://www.safesol.co.uk/
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Safe water is essential for human life and it is 
essential if individuals, families and communities 
are to thrive and develop. In an increasingly 
stressed and damaged world, more people now 
have access to safe water than at any other time 
since the industrial revolution. The Sustainable 
Development Goals, have helped increase the 
provision of safely managed drinking water 
(World Health Organization and UNICEF, 2017) 
sources to communities around the world from 
61.25% in 2000 to 70.64% in 2017 (World Bank, 
2020). Despite this progress, it is estimated 
that over 2 billion people still lack water security 
and access to a safely managed drinking water 
source (United Nations, 2020). The centralised 
provision of safe water via large infrastructure 
and further urban development is still seen as 
the main solution but this presents significant 
social and economic challenges for many low and 
low-middle income countries. There are some 
scientists who now advocate a fundamental shift 
from the way we provide high-quality drinking 
water at present, advocating a move away from 
large-scale centralised provision to smaller-scale 
decentralised, (off-grid) water production and 
delivery. 

In the autumn of 2015 we reported in waterline 
a rudimentary system for the off-grid production 
of drinking water that was housed in a small 
garden shed (Reynolds et al., 2015). Six years 
on, in partnership with UK industry (Portsmouth 
Aqua Ltd), we have now fully tested and 
developed a minimum viable product for the 
continuous decentralised production of drinking 
water that is compliant with European drinking 
water standards. The original concept reported 
in waterline in 2015 described a self-contained 
and easily transportable system, that is relatively 
inexpensive requiring only minimal maintenance 
and can be rapidly deployed. Importantly, the 
system is designed to be adaptable for off-grid 
operation. To enable continuous operation and 
provide safe water the on-demand production 
of a disinfectant is essential. Our system utilises 
“electrochemically activated solutions” produced 
via a commercial electrochemical cell as a 
disinfectant. Electrochemically activated solutions 
help minimise the formation of biofilms by pre-
ultrafiltration [UF] membrane dosing and also 
disinfectant the produced water (Clayton, Thorn 
and Reynolds, 2019b). ECAS are produced via 
the electrolysis of a low mineral salt solution (the 
electrolyte) in an electrochemical cell (Figure 1). 
When a direct current is applied, electrochemical 
processes at the material electrode surface 
transform the electrolyte (NaCl) into an activated 
“metastable” state, exhibiting elevated chemical 
reactivity and resulting in the modification of 
molecular and ionic structures. Substances 
produced at the anode are known to be active 
against a broad spectrum of microorganisms 
(Robinson et al., 2010) and have been evaluated 
extensively within the health and food sectors, 

Going Off-Grid - The Decentralised 
Production of Point-of-Use Drinking Water

particularly in relation to decontamination (Thorn 
et al., 2012). The electrolytic production of ECAS 
can be performed on-demand requiring only salt 
(NaCl), a small volume of water and electricity. 
On-site production of a disinfectant obviates 
the need for the transport and storage of large 
volumes of liquid disinfectant, thereby reducing 
the associated environmental impacts associated 
with this. ECAS are widely considered to be 
environmentally friendly, fulfilling the role of a 
“green biocide” through reduced free chlorine use 
and a reduction in the requirement for disposal 
of toxic chemicals. Such electrochemical systems 
can now be designed to produce stabilised 
hypochlorous acid which is recommended as 
an emergency disinfectant by the World Health 
Organisation and exhibits very low toxicity to both 
humans and the environment (Robinson, Thorn 
and Reynolds, 2013; Clasen and Edmondson, 
2006). Importantly, recent research has shown 
that the use of ECAS and/or hypochlorous acid 
for water disinfection reduces the production 
and occurrence of disinfection by-products when 
compared with the use of hypochlorite solution 
(Clayton, Thorn and Reynolds, 2019a).

Figure 1, a schematic showing an 
electrochemical cell used for generating 
electrochemical activated solutions (ECAS) and 
or hypochlorous acid (HOCl), comprising of 
two electrodes, an anode (+) and a cathode 
(-), separated by an ion-permeable exchange 
diaphragm. During operation, a salt solution is 
continuously perfused into both the anodic and 
cathodic chambers. The main general chemical 
reactions thought to occur at each electrode 
when a unipolar direct current is applied, with 
additional chemical transformations being 

dependent on the nature of the electrode material 
and specific electrolyte used. Figure taken from 
Clayton, Thorn and Reynolds, 2019a.  

Upscaling from proof-of-concept to
PAqua 1000D-2
The proof-of-concept small-scale decentralised 
drinking water treatment system first reported 
in 2015 (Waterline 2015), was built in a steel 
shed (3.15m x 3.35m) located on the banks of a 
modified artificial water body at the University of 
the West of England, Bristol (See Figure 2). 

The small-scale proof-of concept system pumped 
raw water from a large modified artificial water 
body through a 100-micron reverse rinsing filter 
and into a 750L holding tank. Although this can 
achieve good water purification, it is not 100% 
effective at disinfection and achieved up to 98% 
removal of all viruses and bacteria that may 
be present in the source water. An additional 
complication of this arrangement was biofilm 
formation in the UF membranes which occurs 
over time, this results in fouling and blockages, 
limiting the longevity of the system and impacting 
on performance. ECAS exhibits much higher 
antimicrobial efficacy (x100) at equivalent free 
available chlorine concentrations than other more 
conventional chlorine releasing compounds such 
as hypochlorite for example. Hypochlorous acid 
(HOCl) is the main active chlorine species in 
electrochemically activated solutions where the 
pH of these can be controlled and maintained 
between 6 and 7. This is an important feature, 
since free chlorine in the form of dissolved 
chorine gas or hypochlorite can cause oxidation 
damage to filtration membranes, in our system 
the application of ECAS/HOCl pre and post-UF 

by Gillian E Clayton2, Tapan K Dutta1, Bethany G Fox2, Robin M S Thorn2 and Darren M Reynolds2

This paper first printed in Waterline Autumn 2015, updated for 2021From the Archive:
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Figure 2 - The modified artificial water body located at the University of the West of England, Bristol (left hand side) and the water purification 
system, housed in a steel shed (3.15m x 3.35m). 

membrane enables the inhibition of biofilm formation, whilst achieving total 
disinfection, allowing for continuous operation. A schematic showing the 
design of the proof-of-concept drinking water treatment system is shown in 
Figure 3. At various stages of treatment samples can be routinely tested for 
chemical and microbiological quality. 

Figure 3 shows a basic schematic of the proof-of-concept off-grid drinking 
water production system. Direction of arrows refer to water flow direction. (1) 
Submersible filter pump (115 μm); (2) Reverse flushing filter (100 μm); (3) 
Peristaltic pump; (4) UF membrane columns (0.02 μm); ECAS reservoir tank 
100L for ECAS generated outside of the DWPS; (A) & (B) ECAS peristaltic 
dosing pumps for delivering ECAS into the bulk treated water stream; (PG) 
Pressure gauges. Figure reproduced from Clayton, Thorn & Reynolds, 2019b 
under licence number 5025820521674.

The proof-of-concept decentralised drinking water treatment system has been 
developed by Portsmouth Aqua Ltd and UWE, Bristol. The PAqua 1000D-2 
has an increased capacity with the ability to produce up to 1000 L per hour 
of drinking water to EU standards. Trials conducted at UWE Bristol, using the 
same modified water body as in 2015, have been conducted on the PAqua 
1000D-2. Flow rates ranging between 300 and 700 L per hour have been 
systematically tested, and have shown that high quality drinking water can 
be consistently produced from the polluted water body (see table 1). The 
PAqua 1000D-2 unit located on UWE Bristol’s Frenchay campus has produced 
in excess of 6 million litres of drinking water (to European standards), since 
November 2019. This is the equivalent of 12 million 500mL plastic water 
bottles. The PAqua 1000D-2 has been trialled at a variety of locations in 
Europe by Portsmouth Aqua Ltd abstracting water from municipal and 
borehole sources (see Off-grid field testing section below). 

Table 1 shows the biological quality of Raw water samples (taken from the 
modified water body) and Potable water (treated) from the PAqua 1000D-2 
during the UWE Bristol trial. Results shown are the calculated mean from the 
independent ISO 17025 accredited laboratory reports. Values in red indicate 
exceedances with the acceptable limits for safe drinking water regulated by 
the Drinking Water Inspectorate.

Figure 3

Water type Raw water Potable water

UNIT Mean SD Mean SD Accepted limit 

Plate count
(2-day @ 37°C) 

/mL 367.13 228.46 0.125 0.35 NS   

Plate count
(3-day @ 22°C) 

/mL 1704.00 753.47 2.67 4.47 NS  

Coliform bacteria /100mL 138.22 150.17 0.00 0.00 0.00 

Escherichia coli /100mL 76.89 57.92 0.00 0.00 0.00 

Figure 3

Table 1

Figure 4 - The PAqua 1000D-2 decentralised drinking water 
treatment system developed by Portsmouth Aviation and the 
University of the West of England, Bristol. 
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Image of the PAqua 
1000D-2 water 
purification unit:

b) the rear view 
of the unit with 
the pre-filter, 
Inge (DuPont 
de Nemours, 
Inc., USA) 
ultrafiltration 
membranes, 
and supply, 
generator and 
backwash pumps 
(Grundfos, 
Denmark).
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Off-Grid Field Testing
Based upon the field trials conducted at UWE, Bristol the operational systems 
of the PAqua 1000D-2 are now well understood. The PAqua 1000D-2 
system was initially deployed in the zero carbon village of Icaros (Karystos, 
Greece). The technology platform was a desirable solution for Icaros due to 
the ability of the system to produce high quality treated water without the 
need for large-scale infrastructure and other consumables. This installation 
demonstrated the ability of the system to be powered using solar energy, 
alongside real-time remote monitoring via the mobile network. The borehole 
water available to the village was not suitable for human consumption due to 
biological and heavy metal contamination. After the installation of the PAqua 
1000D-2, the newly treated water supply accomplished the accreditation 
of ISO 9001:2015. This accreditation, alongside the continued successful 
performance of the system, has led to the recommendation of its use by 
the Mayor of Kyriakos, Air-Marshall General Geroulis. The efficiency and 
effectiveness of the PAqua 1000D-2 has been further demonstrated by its 
recent successful deployment at Leamna Hospital in Craiova, Romania. The 
raw water here failed on both biological (coliform and heterotrophic bacteria) 
and physicochemical parameters, as a result of high ammonium and water 
hardness. Post-treatment by the PAqua 1000D-2, the water in the hospital 
(sampled at any point in the localised distribution network) is now biologically 
and physicochemically safe for drinking in line with European regulatory 
standards. In light of the COVID-19 Pandemic, the hospital is now looking to 
use the electrochemically produced stabilised HOCl (PAqualyte disinfectant an 
accredited bactericidal and virucidal product), that is produced as part of the 
water treatment platform, to provide local and on demand disinfectant.

This system is now fully compliant and commercially available from 
Portsmouth Aviation Portsmouth Aqua and future deployments through 
Europe and India are planned during 2021/2022.

This work was partially funded by the Natural Environment Research Council 
[Grant NE/R003106/1]
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NEW
members

Since the last edition of Waterline was printed the WMSoc has approved 28 new 
membership applications and 3 upgrades.  We welcome members from the following 
sectors of the industry: 
Water Hygiene – 11, Building Services  – 1, Water Treatment – 9, Consultancy – 2, 
Facilities Management – 2, Utility – 2, Manufacturer – 1.

The following new members have given permission for their names to be printed:
Jordan Allsop, Ken Archer, Danlen Anthonei, Andrew Bates, George Biggs, Stephen Boyle, 
David Broster, James Fletcher, Andrew Gaffey, Katherine Gow, Barry Higgins, Jonathan 
Hirst, Vicky Katsemi, Anna Klekner, Richard Lloyd, Arnie Lockhart, James Mallen, Yolla 
McCoy, John Mee, Debbie Moore, Casey Owen, Paul Thomas, Peter Tilloson, Jonny Wylie.
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We are Watermiser
We are innovative leaders in the UK 
cooler tower and industrial water-cooling 
market, placing sustainability at the heart 
of everything we do. We’ve designed, 
manufactured, supplied and installed 
evaporative cooling towers, dry blast and 
adiabatic coolers, chillers and associated 
equipment for many years now from our base 
in Scotland and we’re proud to be viewed as 

A solution for every situation

client needs, from servicing and supply of 
spares through to an adept, end-to-end 
turnkey service, complete with mechanical 
pipework, structural and access metalwork.
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W E B I N A RW E B I N A R
S E R I E SS E R I E S

FREE FOR WMSOC MEMBERS
BOOK ONLINE NOW!

THIS WEBINAR IS SPONSORED BY:

By Toby Thorp and Colin Brown
Hosted by Matt Morse

Friday 23rd April 2021
13:00 BST

On the topic
of Cooling Towers

By Toby Thorp and Colin Brown
Hosted by Matt Morse

Friday 23rd April 2021
13:00 BST

FREE TO ALL WMSOC MEMBERS
THE NEXT WEBINAR WILL BE ON THE TOPIC OF COOLING TOWERS: 

‘TO REGISTER OR NOT TO REGISTER, THAT IS THE QUESTION’.
Hosted by Matt Morse of Dragonfly Water Consultancy, Colin Brown of Watermiser and Toby Thorp of 

City of London Corporation will discuss evaporative cooling devices and examine the legal requirements 
surrounding their notification or otherwise to the Local Authority.

This will include a discussion of systems that carry risk but ultimately may not require notification and how 
those purchasing, managing or maintaining such systems should approach control of those risks.

The webinar will include a 15 minute Q&A session, and all those attending the live event will earn 1 CPD 
point.

To reserve your place visit our website: www.wmsoc.org.uk
or contact the office on 01827 289558

WMSOC COOLING TOWER PUBLICATIONSWMSOC COOLING TOWER PUBLICATIONS
WMSoc technical committee have produced a number of publications on the subject of cooling towers.  Some of these are available for 
free to members and others are for sale at a reduced rate from our website.  Useful to keep in your arsenal for reference and also when 
discussing these installations with customers.

A further publication on controlling Legionella in dry/wet cooling systems (W046-9) is currently under review and will be re-released 
later in the year.

Check out all our documents from the publications page: www.wmsoc.org.uk/publications/ 
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A1: PWTAG - Pool water treatment advisory group, is a UK based independent, non-commercial organisation, dedicated raising standards 
in water treatment, in swimming pools, spas & hydrotherapy pools. SPATA - Swimming pool and allied trade association, produces 
standards for its pool trade members in the UK & Ireland, (based on BS & EU standards), which members  must work to along with the 
code of ethics.

A2: In commercial swimming pools, frequent backwashing and dilution of 30 litres per bather per day of fresh water is required. 

A3: The maximum recommended filtration rate for commercial swimming pools per the standards due to their slower filtration 
requirement is below 25m3/m2/hr. 

A4: Zeolite, glass and quartz in various forms. 

A5: Sand filtration with flocculation - will filter down to 10 microns. AFM crushed glass medium and advanced flocculation will filter down 
to 0.1 microns. 

ANSWERS TO THE ARTICLE

IN OUR WINTER ISSUE
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course in brief W018

SEE ALL OF OUR TRAINING COURSES AT:SEE ALL OF OUR TRAINING COURSES AT:
www.wmsoc.org.uk/trainingwww.wmsoc.org.uk/training

GET WMSGET WMSOCOC. TRAINING.. TRAINING.GET CERTIFIED.GET CERTIFIED.GET TRAINED.GET TRAINED.

Q1: Research and identify the roles of PWTAG & SPATA.

Q2: What is the recommended fresh water dilution rate, per bather, per day, in commercial swimming pools?

Q3: What is the maximum recommended filtration rate for commercial swimming pools per the standards, in 
m3/ m2/ hr?

Q4: Name three pool filtration media other than sand.

Q5: Using a sand filter with flocculation, what is the approximate size of the finest particles it will generally 
remove and what would be the finest particle size removed using the same filter with the latest AFM crushed 
glass medium and advanced flocculation? 

FINER AND FINEST – FILTRATION FOR SWIMMING WATERFINER AND FINEST – FILTRATION FOR SWIMMING WATER

TITLE: W018 Legionella Risk Assessment in Evaporative Cooling Systems
This C&G accredited course is aimed at owners of cooling systems, engineers and risk assessors that
are considering extending their practice to include cooling systems, and water treatment chemists who 
wish to consider the risk assessment of these systems.

It should be noted that delegates should have a good working knowledge of the background of legionella
and Legionnaires’ disease; an understanding of relevant legislation; some knowledge of cooling water
treatment and its objectives; and good knowledge of the basics of risk assessment prior to attending
this course.

The course aims to give sufficient information to experienced people to enable them carry out a
Legionella Risk Assessment on open recirculating cooling systems; to look at some of the pitfalls that
await the assessor of these systems and discuss some of the things to look for; and to allow delegates to
discuss how the Risk Assessment is presented. 

The course covers the requirements and competence needed to carry out risk assessments on cooling
systems and to put this into practice; the obligations of the dutyholder and responsible person as
demanded by L8 and legislation; the types and design of cooling towers and evaporative condensers,
variations in these systems and how they can impact on a risk assessment; the water treatment
programmes and what to look for when assessments are carried out; and the condition survey and the
requirements of the Written Scheme.

TITLE: W018 Legionella Risk Assessment in Evaporative Cooling Systems
This C&G accredited course is aimed at owners of cooling systems, engineers and risk assessors that
are considering extending their practice to include cooling systems, and water treatment chemists who 
wish to consider the risk assessment of these systems.

It should be noted that delegates should have a good working knowledge of the background of legionella
and Legionnaires’ disease; an understanding of relevant legislation; some knowledge of cooling water
treatment and its objectives; and good knowledge of the basics of risk assessment prior to attending
this course.

The course aims to give sufficient information to experienced people to enable them carry out a
Legionella Risk Assessment on open recirculating cooling systems; to look at some of the pitfalls that
await the assessor of these systems and discuss some of the things to look for; and to allow delegates to
discuss how the Risk Assessment is presented. 

The course covers the requirements and competence needed to carry out risk assessments on cooling
systems and to put this into practice; the obligations of the dutyholder and responsible person as
demanded by L8 and legislation; the types and design of cooling towers and evaporative condensers,
variations in these systems and how they can impact on a risk assessment; the water treatment
programmes and what to look for when assessments are carried out; and the condition survey and the
requirements of the Written Scheme.

We received a number of correct answers from our Winter edition, many thanks to all who took part.
We have selected to publish the answers above from Robert Newbury M.W.M.Soc.
If you would like to get involved with this issue’s CPD activity, see page 11.



Real World Experiences with a Plant-Based 
Alternative to Chemical Treatment
in Cooling Water Systems

Steve Chewning, CWT, Southeastern Laboratories, Inc., September 2018

Companies adopting sustainable business 
practices understand that they are most 
successful when economic and environmental 
benefits align. Many companies are now 
positioning their business on a platform 
of sustainable development that visibly 
proclaims what they stand for and how 
they are contributing to their own and their 
customer’s sustainability goals. In order to be 
successful in today’s market, water treatment 
service companies will need to be able to 
offer greener alternatives to supplement 
or replace their conventional chemical 
treatment programs.

One such alternative is a treatment process 
that uses the leaves from a particular species 
of sphagnum moss that grows naturally in 
New Zealand and along the US-Canadian 
border. Water that flows from sphagnum 
moss bogs is among the most pure and 
pristine in nature due to the plant's ability to 
absorb contaminants, clarify the water and, 
most importantly, suppress bacterial activity.

Sphagnum moss has been used for centuries 
for various things. The Vikings used moss 
for water and food preservation on their 
voyages. It was used to make bandages in 
World War 1 (before penicillin) due to its 
greater ability to control infection and absorb 
fluids compared to cloth bandages. Human 
bodies 2,000 years old, often referred to as 
"bog bodies", that are perfectly preserved, 
have been found in moss bogs around 
the world. They were preserved due to 
sphagnum moss's unique ability to suppress 
bacterial activity that decomposes bodies. 
“As the sphagnum moss dies, it releases a 
carbohydrate polymer called sphagnan. It 
binds nitrogen, halting growth of bacteria 
and further mummifying the corpse." 1

Creative Water Solutions, a Minnesota-based 
company, completed extensive research 
on sphagnum moss and found that the 
properties described above are from the 
leaves of the plant and are not dependent on 
the plant being alive. They have developed 
a process for harvesting the leaves and 
packaging them for application in water 
systems.

The properties that make this significant in 
the water treatment industry are:

• Its ability to act as a natural water 
softener, removing impurities from water 
such as calcium, magnesium, iron and 
other metals that can result in scaling and 
corrosion problems in water systems. The 
biomass of the living plant consists mainly 
of polysaccharides made up of glucose 
and galacturonic acid units. Galacturonic 
acid is rich in carboxylic acid groups that 
give Sphagnum its high cation exchange 
capacity 2. Hydrogen ions are released 
in the exchange process effectively 
neutralizing alkalinity.

• Its ability to break down the organic 
“binders” that hold deposits together 
resulting in cleanup and removal of 
deposits from system surfaces.

• Its ability to inhibit and remove 
organic contamination resulting from 
microbiological activity, which insulates 
heat transfer surfaces and causes corrosion 
in water systems. In a lot of applications 
this is proving to be a more efficient 
approach than chemical treatment,
which relies on biocidal agents to kill 
bacteria that produce the contaminants. 
Over time, bacteria are able to adapt and 
protect themselves from these chemical 
agents but appear to have no immunity 
from conditions produced by sphagnum 
moss.

So, what are we seeing in systems where we 
have implemented moss treatment programs? 
In evaporative cooling systems we have 
been able to:

• Run higher cycles of concentration 
where hardness, alkalinity and/or pH 
are limiting factors. The following data 
is from a cooling tower system switched 
from chemical treatment to moss. Acid 
feed was being used to allow operation 
at 3.3 cycles under chemical treatment. 
Acid feed was discontinued along with 
the other chemicals with the start of the 
moss treatment program. Figure 1 shows 
hardness values and pH as cycles of
concentration were increased. As the 
moss absorbs hardness ions, it displaces 
hydrogen ions, effectively neutralizing 
alkalinity. 

In this case the plant was able to double 
cycles of concentration resulting in an over 
60% reduction in tower bleed off to drain - 
over 5 million gallons of water per year on 
this system. The need for sulfuric acid feed 
was also eliminated as the system cycled to a
stable pH between 8.7 and 8.8 - under their 
discharge limit of 9.0.

• Break down and remove existing 
deposits. The following photos are from 
piping going into a plate and frame heat 
exchanger on an open air washer system. 
Years of deposits were removed after 
three months exposure to moss treated 
water. 

Figure 1

3 Months into Moss Treatment
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Sphagnum moss removes surface scale. It appears that the removal of 
scale is in part due to the re-solubilizing of calcium. Removal of organic 
“binders” eliminates the “glue” that holds together and starts most 
mineral deposits.

• Inhibit and remove organic contamination associated with
micro-biological activity in the system. The following photos 
and data are from a trial on a 1,300-ton HVAC cooling tower system. 
The condenser approach temperature along with the chiller load 
was logged for the duration of the trial. The approach trended 
downward indicating an improvement in heat transfer.

Figures 4 and 5 depict total bacteria count data and iron and copper 
levels throughout the trial.

Figure 4 - Total Bacteria Counts

Figure 5 - Iron and Copper Levels

In closed process water systems, we have been able to:

• Remove corrosion by-products (iron, copper, zinc) as well as absorb 
oil. Figure 6 shows iron, turbidity and ATP test data from a chilled 
water system that was originally treated with a molybdate-based 
inhibitor system and a microbiocide. This system has an open sump 
and routinely experiences water loss and oil contamination from 
the process. The system was converted to moss treatment in June of 
2017.

Figure 6

Using moss to absorb and remove corrosion by-products from closed 
water systems has significant advantages over chemical approaches 
requiring cleaning, flushing, and re-treating.

Figure 2 - Start of Trial (Chemical Treatment)

Total Bacteria Count
107 CFU/ml
ATP – 2,610 RLU’s
Turbidity – 28 NTU’s
Iron – 1.69 ppm
Copper – 0.42

Figure 3 - Two Weeks into Moss Treatment

Total Bacteria Count
102 CFU/ml
ATP – 126 RLU’s
Turbidity – 2 NTU’s
Iron – 0.02 ppm
Copper – 0.29

Figure 2 shows conditions at the start of moss treatment (under 
chemical treatment).

Figure 3 shows conditions two weeks into moss treatment. There were 
substantial decreases in ATP levels, total bacteria counts, iron, copper, 
and turbidity levels.
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Moss can also absorb up to 10 times its weight in oil. Moss can be 
applied using existing bypass feeders or by installing bypass feeders 
specifically engineered for moss. In open sump systems, specially 
designed cages can be used.

Corrosion Data
Our experience with corrosion control in moss treated systems has 
led us to conclude that corrosion control is comparable to chemically 
treated systems. Although we can often achieve lower general 
corrosion rates with chemical inhibitor systems, we have fewer issues 
with microbiologically-induced corrosion (MIC) in moss treated systems. 
As all water treaters know, MIC is much more destructive to systems 
than general corrosion. Figure 7 shows data from two cooling tower 
systems that are representative of the corrosion rates we are measuring 
with mild steel and copper corrosion coupons.

Our inspections of condenser tube sheets on moss treated systems show 
results similar to or better than chemical treatment. In systems that 
have tube sheet corrosion tubercles, we have seen those being broken 
down and removed.

So, what does this mean to the end users who are deploying this 
program in their water systems?

• Removing cations that limit cycling in evaporative systems 
translates to water conservation.

• More efficient inhibition of organic contaminants in water systems 
results in better heat transfer which lowers energy costs and 
mitigates MIC.

• Removal of old deposits leads to improved reliability and 
efficiency and often extends equipment life.

• And, perhaps most significant to users with high sustainability 
goals, discharged water no longer contains chemicals that are 
potentially damaging to the environment. This opens up more 
possibilities for reuse of blowdown water in other processes.

Southeastern Laboratories began working with moss as an alternative 
to their conventional chemical treatment programs in October of 2016. 
To date we have over 50 clients using moss in their systems. Our goal 
has been to introduce moss to a variety of water systems allowing us to 
evaluate and document performance under a wide range of operating 
conditions. In other words, we have been “testing the limits” of the 
program.

REFERENCES
1. Europe's Famed Bog Bodies Are Starting to Reveal Their Secrets, 
Smithsonian Magazine, March 2017.

2. Spearing, A. M., 1972. Cation-exchange capacity and galacturonic 
acid content of several species of Sphagnum in Sandy Ridge bog, 
central New York state. Bryologist, 75: 154-158.

Figure 7

Here is a typical water analysis for these cooling tower systems.
We operate at an LSI around 1.5.

System Sample  Makeup
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1TEST

pH 7.62 8.66

Total Hardness, ppm CaCO3 22 290

Ca-Hardness, ppm CaCO3 10 220

Total Alkalinity, ppm CaCO3 12 215

P-Alkalinity, ppm CaCO3

Iron, pm Fe 0.02 0.12

Copper, ppm Cu 0.22 0.01
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neptunewatersafety.com

Optimising Compliance with Technology

Organisa�ons who rely solely on monthly manual monitoring of water assets are
exposed to the "shot-in-the-dark" problem, meaning that due to real world
effects such as changing usage pa�erns and ambient temperature varia�ons, an
asset measuring within a safe range one day can be in a dangerous range the
next. This makes an automated monitoring solu�on absolutely essen�al for all
responsible organisa�ons.

Neptune is an enterprise-grade, web-based water safety monitoring system
which uses discrete, wireless mul�-probe thermocouple devices that are easily
a�ached to water assets in order to help maintain the safety of an organisa�on’s
water system.

By con�nually monitoring and analysing temperatures and flow events over
�me, Neptune helps iden�fy condi�ons likely to create harmful bacteria such as
Legionella or cause freeze or scald risk, improving safety for building users.

Neptune can be easily integrated into your exis�ng Building Management
System and customised to suit your organisa�on's water monitoring
requirements.

Contact us today on neptune@m2mcloud.com to arrange a demonstra�on.

https://neptunewatersafety.com/
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What is AI and Machine Learning?
Artificial intelligence (AI) has been one of the hottest topics in the media over 
recent years. According to some reports it will make some job roles redundant, 
causing mass unemployment. Others go so far as to say it is an existential 
threat to humanity.  At this point in time, the truth is less sensational but 
the technology will change the future of work and many industries will see 
transformations in working practices. This will include the wider facilities 
management sector as well as legionella control. 

One definition of artificial intelligence, as stated in Wikipedia, is a machine that 
mimics the ‘cognitive’ functions that humans associate with the human mind 
such as “learning” and “problem solving”.  You may also hear the term ‘machine 
learning’ which is a subset of the artificial intelligence field and the area where 
most commercial applications are being developed. Traditionally computer 
programs or algorithms make binary decisions. Programmers typically program 
systems using true/false or yes/no type logic. If some condition is true then do 
A or else do B.  

However, there are limits to this approach and AI grew out of the work 
computer scientists undertook to solve non-binary problems. For example, 
products such as Amazon’s Alexa and Apple’s Siri do a pretty good job at speech 
recognition. However, recognising speech using simply true/false rules doesn’t 
work. The problem is just too complex. So various approaches were invented, 
generally statistical, to allow algorithms to recognise patterns, usually by 
“training” the system with examples. When Amazon’s Alexa hears a voice it will 
split the speech into sounds which are then categorised as words and sentences 
so it can understand a question or command. Another AI algorithm will try to 
understand the intent of the speech and provide the most appropriate answer. 
This would not be possible using traditional programming methods. 

Artificial intelligence has actually been worked on for the last 70 years by 
computer scientists with much of the work trying to model the human brain 
and it’s network of neurons.  A few developments have, in the last couple of 
decades, improved the viability of artificial intelligence. You may have heard 
the term ‘big data’ associated with AI. The rise in the amount of data available 
within businesses and on the Internet has provided a lot of ’training data’ for 
algorithms which learn from the data. The more data you feed these algorithms 
the more accurate they become. Other enablers for the rise of AI have been 
improved algorithms and techniques as well as more powerful machines and 
cloud computing.  

Practical Application of AI in Water Management
Given knowledge of the capabilities of AI there could be some interesting uses 
within the water management industry. We have listed some areas below where 
we may see AI being applied to legionella control and water management in the 
future.  

Predictive Analytics
One of the major capabilities of AI is the ability to perform predictions of the 
future based on previous historical data.  Given enough historic data and some 
discernible pattern, AI can effectively learn the characteristics and behaviour of 
a water system and predict the future state of the water system at particular 
points within the system.  For example, by observing the water temperature at 
an outlet over a period of time it may be possible for an AI to predict a future 
point when a water temperature may become problematic for the growth of 
legionella. 

Various AI algorithms exist which can not only take time series data such as 
regular temperature measurements but can also take datasets such as local 
weather data and use this data to predict the temperature of the outlet at 
a future point in time. It may be that a water outlet is gradually rising in 
temperature over a number of years but is not yet non-compliant when a 

temperature reading is taken mid-winter. However, a predictive analytics 
algorithm may predict that the temperature will be non-compliant when the 
seasonal effect of summer ambient temperatures is taken into account. 

Predictive analytics models can take a huge number of datasets and potentially 
spot hidden patterns of behaviour that humans cannot. 

Predictive Maintenance
One specialism of predictive analytics, and one worthy of mention within 
facilities and water management, is predictive maintenance. In predictive 
maintenance systems, predictive analytics algorithms are used to predict when 
a particular system will require maintenance. This could be how often a water 
tank needs cleaned or when a boiler is likely to fail. These systems may take 
various data sources such as historic maintenance records, sensor data as well 
as other inputs and use these data sources to predict when maintenance is best 
done.  This is generally done for efficiency reasons so that maintenance can be 
done at just the right time to minimise the frequency of maintenance without 
the equipment suffering an outage. Effectively the algorithm looks for the 
optimum maintenance regime which reduces costs whilst reducing outages or 
problems. A typical example, outside of the water management industry, is the 
oil industry which uses AI coupled with vibration sensors on drill heads to get 
as much life out of very expensive drills as possible whilst ensuring that there is 
no catastrophic drill head damage which can lead to an equally expensive loss 
of productivity.

Predictive maintenance could be used, with the correct datasets and sensors, 
to help predict when maintenance, such as tank cleaning, would have to be 
performed on a system. 

Anomaly Detection
Another area where AI algorithms can be useful in health and safety systems 
is in the area of anomaly detection within data. Anomaly detection is used 
to detect unusual or abnormal conditions within a system. For example the 
temperature of a water outlet may rise sharply between measurements. 
It’s temperature may still be within acceptable parameters but an anomaly 
detector can detect this sort of unusual occurrence automatically. This data 
change could be graphed, of course, and recognised by a human examining the 
data but in systems where there are lots of data points it is easy for a human to 
miss something.  AI detectors not only spot the scenario outlined above but can 
also spot much more subtle unusual behaviour.

Image Recognition and Analysis
One interesting area of AI which has seen vast improvements in recent years 
is image recognition and analysis. AI algorithms based on neural networks can 
be taught to recognise items or visual scenarios. With many inspections being 
visual we are seeing a rise in AI used for inferring knowledge from images. For 
example, photos of site assets are being used to detect issues such as corrosion 
which can be spotted in a photo, and highlighted, by an AI. With remote Internet 
of Things (IOT) sensors and the correct AI algorithm it is certainly possible to 
remotely monitor sites for visual changes such as the sudden appearance of 
debris in a water tank. Coupled to thermal cameras AI algorithms can be used to 
analyse assets visually for unusual temperature patterns too.  

Summary
The areas highlighted above are really just examples of how artificial 
intelligence may become more pervasive within the field of water management 
and legionella control.  There are other areas where AI is already being used 
such as in speech recognition for inspection notes or in planning algorithms 
to plan the most efficient allocation of staff. There will, of course, be yet 
undiscovered uses of the technology but, one thing is for sure, artificial 
intelligence will have some profound effects on just about every industry in the 
years to come including water management and legionella control.  

AI in Legionella Control
 - The Future of Water Management?

John McGuire, Pulsion Technology and Fieldimp

https://www.sani-99.co.uk/
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SAVE UP TO 50%
OF YOUR TIME  
DOING LEGIONELLA 
RISK ASSESSMENTS

REDEEM  2 FREE 
LEGIONELLA RISK 
ASSESSMENT 
TOKENS

The #1 App for Legionella Risk Assessments

Use the LD-Inspection app to assess all your 
assets, both online and offline, quickly and easily 
by answering a series of questions relevant to each 
item. You can even take photos and temperature 
readings from within the app using your device’s 
camera and a Bluetooth thermometer.

Once you’ve completed your risk assessment, 
simply tap the screen to generate your L8 and 
HSG274-compliant risk assessment report, action 
plan and logbook customised with your templates 
and logo – ready for you to send to your client.

Anytime you make a change, our system updates 
and syncs everything for you in a matter of 
seconds, eliminating the need for you to amend 
everything manually.

FREE CODE

LD2021WMS

Go to www.legionelladossier.com/wms and use the code to claim 2 free 
Legionella risk assessment tokens. Promotion valid until June 30, 2021.

HOW TO 
REDEEM?

https://legionelladossier.com/wms


35

waterline | THE JOURNAL OF THE WATER MANAGEMENT SOCIETYevent report

35

 Huwa-San TR-50 (PCS 98876) is a registered biocide. Use biocides safely. Before use, read the label and product information. * Only 
applicable for products mentioned on the corresponding certificate. * ECHA PT05 compliant: approval pending for drinking water disinfection (for 
humans and animals) and for legionella control.
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Shock Dosing for complete biofilm removal
•

Constant dosing for total ongoing protection

Contact the Huwa-San Water Treatment Team to discuss how we can help you: 
Tel: 0330 332 5222 • info-uk@roamtechnology.com
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ISurfaceskins pads installed in care home
A care home has installed the UK’s first self-

disinfecting door pads and handles to tackle virus 
spreading during winter, using products supplied by 
Surfaceskins.
Vida Grange, a specialist dementia care home in 
North Yorkshire, has installed push pads and pull 
handles that kill germs within seconds in order to 
break chains of infection.
Surfaceskins Limited was born from a collaboration 
between the textile product and process 
development specialists Nonwovens Innovation 
& Research Institute Ltd. (NIRI) and a team of 
industrial design consultants, Simon Scott-Harden 
(ZELOcreative) and Adam Walker (Lensnectar).
Surfaceskins website states: “One of the team was 
visiting a surgery, when they noticed how dirty the 
door plates were. This sparked the idea for a simple, 
low-cost, retro-fit, antibacterial fitting for doors. 
Hundreds of prototypes later the Surfaceskins door 
push pad was launched. The Surfaceskins range of 
products has been developed by a team combining 
experienced business acumen, technical expertise 
and healthcare sector knowledge.”
Further information:
https://surfaceskins.com/

IThames Water's ambitious plan to create 

1,000 new jobs
Thames Water plans to recruit more than 1,000 
people in 2021 after launching an ambitious 
recruitment programme on 27th January, to create 
jobs and boost access to careers in the water 
industry.
The company has employed more than 750 new 
starters since the beginning of the pandemic and 
plans to upskill people who are out of work due 
to Covid-19, helping to increase social mobility in 
London and the Thames Valley. 
Thames Water will triple its apprenticeship offer, 
support 50 unemployed young people as part of 
the government’s Kickstart Scheme and launch 
sector work-based academies in partnership with 
the Department of Work and Pensions (DWP). 
These opportunities are in addition to the wide-
range of jobs available at Britain’s biggest water 
company, covering areas including customer 
service, operations, digital, HR, finance and 
innovation.
For further information:
https://www.thameswater.co.uk/about-us/
newsroom/latest-news/2021/jan/thames-water-
plans-to-create-1000-new-jobs#

IConsumer Electronic Show  

New Bathroom devices
Held online in 2021, the annual showcase of 
technology revealed the following product 
concepts:
Toto Ltd of Japan launched the Toto Wellness 
lavatory with claims that it could measure 
people’s mental and physical status when they 
use it. The lavatory will analyse the waste make 
up and the user would receive feedback regarding 
diet. Separately a current wellbeing report, with 
recommendations will be sent to a dashboard in an 
app on their smartphone. The company is already 
known for its Washlet, a cross between a normal 
lavatory and a bidet, which is proving popular in 
the Far East.
American company Kohler Co. revealed an 
$8,000 lavatory that could connect to Amazon’s 
Alexa voice assistant and provide mood lighting 
and music in 2020, and in 2021 it returned 
with a $16,000 voice-controlled bathtub, with 
a smartphone app so bathers can run the bath 
remotely, change lighting and create a fog from 
the infinity bathtub.
Finally, a New York company, Ampere, launched its 
in-shower speaker – the Shower Power – which 
users attach to the shower hose. The speaker 
automatically recharges its battery when the 
shower is turned on, with the heat and motion 
turning a turbine within the speaker itself.
For further information contact:
https://www.toto.com/en/washlet/

https://www.us.kohler.com/us/

https://www.kickstarter.com/projects/ampere/
shower-power-waterproof-bluetooth-speaker-
hydropower

IWater UK welcomes Race to Zero 

Breakthrough challenge for water
Water UK is delighted to support the United 
Nations Framework Convention on Climate Change 
(UNFCCC) Race to Zero Breakthrough challenge 
for water. Launched 28th January at the World 
Economic Forum’s Davos Agenda, the Race to Zero 
Breakthroughs have been published in a special 
paper, setting out the specific, near-term tipping 
points for more than 20 economic sectors in a 
masterplan around which business, governments, 
and civil society can unite ahead of COP26.
The water challenge seeks to mobilise major 
water companies responsible for 20% of global 
water supply with the aim of delivering the full 
decarbonisation of water and wastewater services 
in 20 countries by 2030.
Earlier this month, Water UK was the first industry 
trade body to be made an official partner to the 
Race to Zero campaign, having published the 
world’s first comprehensive Routemap to achieve 
net zero by 2030 on an industry-wide basis.
Christine McGourty, Water UK Chief Executive 
said: “The Race to Zero is one that will require 
commitment, collaboration, and innovation. We’re 
incredibly proud to be the first water industry to 
commit to achieving net zero emissions by 2030, 
and call on colleagues around the world to join us 
in delivering the breakthroughs we need to achieve 
in our race to a healthy, resilient, zero-carbon 
future.”
Further information:
https://racetozero.unfccc.int/wp-content/
uploads/2021/01/Race-to-Zero-Breakthroughs-
Transforming-Our-Systems-Together.pdf

Surfaceskins Alcohol gel Door Push Pad (Silver)
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IHSE consult on new laws - Scallop fishermen say profits could dive
The HSE are considering new laws which include raising the minimum number of scallop fishermen going out to sea 

from three to four in any boat. Divers may also be required, or encouraged, to wear full face masks, instead of goggles 
and a mouth valve. 
The fishermen argue that as only one person at a time dives “to make the money,” the extra person on board would 
deplete income per head and may end with scallop diving no longer being profitable. They also claim that full face 
masks obstruct vision, and a clear line of sight is critical when searching the seabed.
Diving for scallops is the most environmentally-friendly way to collect them, but this method only counts for 
four per cent of the annual catch, with ninety six per cent captured by commercial dredgers which destroy or 
scoop up everything in their path.
A Health and Safety Executive spokesperson said: “No new rules have come into force; this is very much an 
ongoing consultation to further enhance safety in the shellfish diving industry. We’ve listened to the industry and 
have amended our proposal; full face masks will not be mandated for scallop diving, but contractors should adopt 
a risk based approach. A minimum team size of four is the standard throughout the commercial diving industry. 
Our latest proposals will go out for further consultation.”

IKAUST develops Peel-off coating to keep 

desalination cleaner and greener
A removable coating that can be used to clean 
desalination membranes, has been developed 
by King Abdullah University of Science and 
Technology (KAUST) researchers. The nontoxic 
coating could provide a safer and more efficient 
alternative to harmful chemicals used to clean 
reverse osmosis systems for seawater desalination. 
The reverse osmosis desalination process 
uses pressure to filter seawater through a 
semipermeable membrane to produce fresh 
drinking water. While the technique is more energy 
efficient than other desalination approaches, 
its performance can be hindered by the growth 
of bacteria and other microorganisms on the 
membrane surface. 
Maria Fernanda Nava-Ocampo, a Ph.D. student 
said: "One of the biggest problems of all the 
current methods to control biofouling is that they 
do not completely remove the biofilm from the 
membrane system, resulting in permanent fouling. 
This causes elevated energy consumption and 
disposal of control chemicals into the sea." 
The new polyelectrolyte coating avoids the need 
for toxic linkers to attach to the membrane and It 
can be safely flushed out of the system with brine. 
"The advantage of our coating is that it attaches 
to the surface by electrostatic interactions, so we 
don't have to use chemicals," she said. "We also 
don’t have to pre-treat the membrane in order to 
coat it. The membrane stays in the system and we 
just pass the coating through the same current 
flow used for desalination." 
The coating was tested by using a membrane 
fouling simulator. It remained stable in salty water, 
making it suitable for seawater desalination. By 
increasing the strength of the water flow and 
water salinity, the team was able to successfully 
remove the coating and the attached biofilm 
from the membrane. After carrying out a cleaning 
process the flow of liquid through the coated 
membrane was two-fold higher than the non-
coated control. 
More information:
https://thewaternetwork.com/_/desalination/
article-FfV/peel-off-coating-keeps-desalination-
cleaner-and-greener

IKeyline to provide new employment 

opportunities for young people with 

Kickstart Scheme – Press Release
Keyline Civils Specialist has joined the 
Government’s Kickstart Scheme – a placement 
programme designed to support young people into 
the workforce - as part of its ongoing commitment 
to bridging the skills gap in the construction 
industry. Keyline is offering 21 positions for young, 
unemployed 16-24 year olds with initial six month 
work placements across various divisions within 
the company, and as part of 800 placements across 
the Travis Perkins Group. The scheme will run 
alongside an existing portfolio of apprenticeship 
and learning and development programmes 
already offered at Keyline. 
The Kickstart is a Government funded initiative, 
enabling employers to create new job placements 
for 16-24-year-olds on Universal Credit who are at 
risk of long-term unemployment. Since becoming 
a registered Kickstart employer, Keyline has 
created new positions that include roles in sales, 
commercial, the yard and more. Each individual will 
follow a dedicated course based on a combination 
of classroom and webinar learning plus practical, 
hands-on training, delivered with a flexible 
approach so that each employee’s programme can 
be tailored and adjusted to work on specific areas, 
in order to realise their full potential.
Dean Pinner, Managing Director at Keyline said: 
“We are proud to be among the first group of 
employers in the country to offer this incredible 
opportunity for young people. We recognise the 
potential here to help foster the next generation of 
talent and bridge the skills gap. At the same time, 
for those individuals joining us on this scheme, it 
will help to open their eyes to the roles available 
in the construction sector whilst providing them 
with the skills and confidence to seize career 
opportunities and enjoy long term employment. 
Even if they choose to follow a path outside of 
the sector, the transferable skills they learn here, 
such as those gained from Keyline’s committed 
customer service ethos, will equip these candidates 
and their future employers well.”
For more information on Keyline, please visit:
www.keyline.co.uk

IVWT UK Appoints New Head of Sales - Process Water, for the Healthcare Sector – Press Release
Veolia Water Technologies UK has appointed a new Head of Sales - Process Water, to manage VWT's offering for the Healthcare sector, Kalpesh Shah, covering renal 

and endoscopy applications.
Kalpesh has more than 26 years’ experience working within a variety of roles at VWT UK. In 2016, he was promoted to Industrial Sales Manager and became 
responsible for all industrial water treatment systems and processes sales. 
His role as Head of Sales - Process Water has now been expanded to include the healthcare sector, which covers renal dialysis applications for water treatment and 
water treatment services for endoscopy and decontamination applications. Kalpesh will also lead the sales team. 
For more information about Veolia Water Technologies UK, please visit: www.veoliawatertechnologies.co.uk  

INasal spray that can prevent Covid-19 

virus undergoes UK clinical trials
The first UK clinical trials of a nasal spray proven 
to kill 99.9 per cent of the coronavirus virus were 
set to begin in January. The SaNOtize Nitric Oxide 
Nasal Spray (NONS) is designed to kill the virus in 
the upper airways of the nose, preventing it from 
incubating and spreading to the lungs. Developed 
by SaNOtize Research and Development Corp. 
based in Vancouver, Canada, scientists have found 
that when produced naturally by the human body, 
nitric oxide is effective in resisting viral infection.
“The SaNOtize treatment should be thought of 
as an effective treatment for the upper airways, 
similar to when people use hand sanitisers to 
clean their hands,” said Rob Wilson, a former 
Conservative MP overseeing the UK trial.
Scientists believe the coronavirus is transmitted 
via airborne droplets to the mucous membranes in 
the nose, where it is replicated during a three-day 
incubation period, damaging the nasal mucosa 
cells, and is then passed to the lower respiratory 
tract.
Dr Chris Miller, chief science officer and co-founder 
of SaNOtize, described the progressive nature 
of the virus. “First you get exposed to it, and the 
virus tries to attach to the cells in your nose, and 
it takes a while to incubate, and multiply in nasal 
cells for a few days and then the virus will shed 
into your lungs.” Using the nasal spray at various 
points throughout the day works to cleanse this 
vital upper respiratory area.
As infection rates continue to soar throughout the 
UK, Mr Wilson added that “this simple treatment 
will assist us in resuming something approaching 
normal social life…even if we inhale the virus, 
we can both protect against it and destroy it by 
applying the solution on a regular basis”.
The trial is being run by Ashford and St Peter’s 
Hospitals NHS Foundation Trust in Surrey.
For more information:
www.sanotize.com

IVWT UK Appoints New Head of Sales - Process Water, for the Healthcare Sector – Press Release
Veolia Water Technologies UK has appointed a new Head of Sales - Process Water, to manage VWT's offering for the Healthcare sector, Kalpesh Shah, covering renal 

and endoscopy applications.
Kalpesh has more than 26 years’ experience working within a variety of roles at VWT UK. In 2016, he was promoted to Industrial Sales Manager and became 
responsible for all industrial water treatment systems and processes sales. 
His role as Head of Sales - Process Water has now been expanded to include the healthcare sector, which covers renal dialysis applications for water treatment and 
water treatment services for endoscopy and decontamination applications. Kalpesh will also lead the sales team. 
For more information about Veolia Water Technologies UK, please visit: www.veoliawatertechnologies.co.uk  
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IGEOSIL50 achieves Product Authorised 

Certificate UK-2020-1225 – Press Release
In a press release dated January 21st 2021, Zebec 
Systems Ltd announced that the company had 
been awarded a Certificate of Authorisation for 
Geosil50, for Product Types Part 02 and Part 04, 
under EU Biocidal Products Regulation (EU BPR) on 
16th June 2020.
Geosil50 is the first, and to date, only silver 
stabilised hydrogen peroxide to be awarded this 
Authorisation anywhere in the EU or the UK. 
Martin Gorevan, founder and managing director 
of Zebec Systems Ltd, realised in 2016 that 
the Biocides Directive would have increasing 
importance in the light of EU efforts to improve 
human health & environmental protections against 
hazardous and potentially toxic chemicals. The 
company was well prepared and organised to 
submit a comprehensive dossier to support the 
Geosil50 application, when the deadline of January 
2017 arrived.
Martin said: “In order to stay ahead in the chemical 
manufacturing & distribution market, it’s necessary 
to fully appreciate the importance and ongoing 
impact of government regulations. Here in Zebec 
we have that appreciation. The UK’s Health & 
Safety Executive determined that the conditions 
detailed in Article 19 of Regulation (EU) No. 
528/2012 were fully met. It is important to note 
that Geosil50 Authorisation will be automatically 
grand-fathered into GB BPR. The UK HSE Geosil50 
Certificate can be downloaded from our website at 
https://geosil.co.uk/“ 
“Silver stabilised hydrogen peroxide products 
described by vendors as “compliant” or “registered” 
does NOT mean that they have been Authorised 
for use in the UK. Also implying that a silver 
stabilised hydrogen peroxide product is Authorised, 
because Hydrogen Peroxide is Authorised is 
misleading and inaccurate,” he added.
For more information:
https://geosil.co.uk/

IEU Drinking Water Directive updated
On 16 December 2020, the European Parliament 

formally adopted the revised Drinking Water 
Directive. The Directive will enter in force on 12 
January 2021, and Member States will have two 
years to transpose it into national legislation.
The Drinking Water Directive (Council Directive 
98/83/EC of 3 November 1998 on the quality 
of water intended for human consumption) 
concerns the quality of water intended for human 
consumption. Its objective is to protect human 
health from adverse effects of any contamination 
of water intended for human consumption by 
ensuring that it is wholesome and clean. The 
consolidated text of the Directive with its latest 
amendments including Commission Directive 
(EU) 2015/1787 of 6 October 2015 can be found 
in the Directory of European Union consolidated 
legislation.
The Drinking Water Directive applies to all 
distribution systems serving more than 50 people 
or supplying more than 10 cubic metres per day, 
but also distribution systems serving less than 50 
people/supplying less than 10 cubic metres per 
day if the water is supplied as part of an economic 
activity.
The Directive lays down the essential quality 
standards at EU level. A total of 48 microbiological, 
chemical and indicator parameters must be 
monitored and tested regularly. In general, World 
Health Organization's guidelines for drinking water 
and the opinion of the Commission's Scientific 
Advisory Committee are used as the scientific basis 
for the quality standards in the drinking water.

IAntibacterial efficacy of silver-based bacteriostatic additives in shower hoses with standing water
Stagnant water in shower hoses poses a microbiological threat to immunocompromised patients in hospitals, care homes and other healthcare 

institutes. Silver-based bacteriostatic additives, integrated in the hose material can significantly reduce biofilm formation. 
A laboratory study, conducted by Aston University compared T-Safe Antibacterial Hoses, manufactured by Johs. Tandrup A/S, containing a silver-based 
bacteriostatic additive with additive-free control hoses exposed to standing mixed water for 12 weeks with bacterial growth including Pseudomonas 
aeruginosa (Ps. aeruginosa). 
The shower hose operation was conducted by Water Environmental Treatment Ltd, UK. Test showers were attached to a custom-made copper pipe 
manifold to enable simultaneous, controlled water flushing.  In turn, the manifold was connected to the building’s mains hot and cold water supply via a 
mixer temperature control valve set to 40oC. Every 7 days, water was allowed to flow freely through the hoses for 7 minutes at a temperature of 40oC, 
where-after the water was kept standing inside the hoses. Sample water was subjected to microbiological analysis to establish the aerobic colony count 
and presence of Ps. aeruginosa, conducted by Mercian Science Ltd, an ISO 17025 accredited UKAS laboratory.
Where control hoses had a growth of more than 350 000 CFU/ml, respectively 40 000 CFU/ml Ps. aeruginosa, the T-Safe® Antibacterial Hose reduced 
the mean aerobic bacterial count by 93-99% for 5 weeks and 88.5-91% from week 8 to 12 compared to the control hoses, respectively the Ps. 
aeruginosa count by 95.5% for week 8 and 53% for week 12. Thus, antimicrobial hoses with a silver-based bacteriostatic additive show a promising 
application for reducing the risk of microbiological contamination and infection through pathogen bacteria. They could therefore be a promising 
application for infection reduction and protection for immunosuppressed patients in the healthcare sector. 
Plumbing systems have been implicated as a main route of infections in hospitals, nursing homes and private households. In hospitals, 5.1-11.6% of 
all infections are mainly water-related. The most commonly found bacteria in plumbing systems, so-called opportunistic premise plumbing pathogens 
(OPPPs), Legionella pneumophila (L. pneumophila), Mycobacterium avium and Pseudomonas aeruginosa (Ps. aeruginosa) cause approximately 30,000 
diseases per year at a cost of approximately $850 million (Falkinham,2015). 
Further information: https://t-safe.com/en-gb/resources-en-gb/

INew research highlights impacts of 

Roundup weed killer on water fleas
A team in the University of Birmingham’s School 
of Biosciences used water fleas, (Daphnia), 
to test the effects of prolonged exposure to 
concentrations of Roundup deemed safe by 
regulatory agencies. Their findings have been 
published in the journal Microbiome. 
They found that even at approved regulatory levels, 
the weedkiller causes embryonic development 
failure, significant DNA damage, and also interferes 
with the animals’ metabolism and gut function. 
These findings are important since Daphnia are at 
the heart of aquatic food webs. They can be used 
to assess the impacts of environmental changes on 
ecosystems. The results also offer a starting point 
for tracking these effects across different species, 
including the potential effects of herbicides on 
humans.
Lead researcher, Dr Luisa Orsini, said: “Research 
surrounding Roundup has been controversial 
since it first appeared on the market in the 1970s. 
Claims that it causes diseases and disorders 
ranging from cancer to autism stack up against 
industry-paid reports arguing that the product has 
no untoward effects.”
Bayer, the product owner, has spent £9billion 
settling thousands of US lawsuits over claims 
Roundup caused cancer. In 2015 the International 
Agency for Research on Cancer, a WHO agency, 
classified glyphosate as “probably carcinogenic to 
humans.”
Roundup is cleared for use in the EU until 2022, 
but post-Brexit the UK can set its own rules.
Access to paper:
https://microbiomejournal.biomedcentral.com/
articles/10.1186/s40168-020-00943-5
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INew Addition to Remote Technology for 

Legionella Control
Legionella control by temperature is simple in 
principle; keep hot water hot, keep cold water cold 
and keep it moving.  Keep the system clean and 
the water in it clean. So why do we see legionella 
growth in many systems with supposedly adequate 
temperature control?
We can get hung up on guidance and monitoring 
rather than concentrating on the actual control.  
If temperature measurements are too widely 
spaced, changes can be missed. If they are taken 
very frequently, equipment batteries can rapidly 
exhaust or data storage/transmission limits are 
reached.  Ideally a temperature sensor would be 
incorporated into each monitoring point, hardwired 
with mains power and data sent to a BMS in 
the initial design and construction.  However in 
reality most temperature monitoring systems are 
retrofitted with wireless communication using 
battery power.  
A recent addition to the technology available is 
from Remote Tech Ltd based in Stevenage.  The 
patent combines several existing technologies in 
a novel way.  Instead of monitoring on a timed 
basis every five or ten minutes and sending the 
data, the sensor monitors every few seconds.  
This sounds counter intuitive but there is an 
intelligent microprocessor on the sensor itself.  For 
most of the time this operates at very low power 
consumption as it is only operating locally and 
effectively talking only to itself.  
It asks three questions about each measurement: 
1) is it time to report a reading; 2) has the reading 
changed significantly from the previous reading; 
3) Is the temperature outside parameters. If the 
answer to any of the questions is yes, it switches 
to full power and transmits the data, using a base 
stations to transmit data to the cloud where it is 
collated on a web portal, which can be configured 
to send alerts and give convenient summaries on a 
regular basis.
This technology gives three advantages over most 
other forms of remote temperature sensor: a) It 
uses very little power, and this means batteries 
are quoted to last over ten years; b) It has the 
best possible resolution as it monitors almost 
an analogue signal and c) It picks up flow events 
based on temperature change; this means that 
when no usage is detected, flushing can be 
intelligently directed with most effective use of 
costly resources. 
A further development of the Remote Tech Ltd 
system incorporates an ultrasonic flow sensor 
for direct flow measurement without relying on 
temperature change. Incorporation of remote 
sensing technologies will become more widespread 
as costs continue to fall and this type of innovation 
develops.  Having a cheap, reliable, long lived 
sensor on every hot water return subordinate loop 
and each outlet is not far from being a reality.  
For further information: www.remote-tech.co.uk

IScientific Sanitation Solutions new alcohol and chlorine-free sanitiser kills Coronavirus 

on contact – Press Release
A new alcohol and chlorine-free surface disinfectant and hand sanitiser has 
passed internationally certified laboratory tests as it kills the SARS-CoV-2 
virus on contact.
Following stringent trials at laboratories in the UK, at an internationally 
recognised authority in virus testing, SANI-99 was found to be ‘effective 
against all enveloped viruses as defined in EN 14476:201 + A2:2019 Annex 
A*,’ which includes all coronaviruses, HIV, Hepatitis B & C Virus, Influenza 
Virus, Rubella, Measles, Ebola and Rabies, among others. The formula also 
kills deadly bacterial strains including Staphylococcus aureus and Legionella. 
The product, developed by tech start-up Scientific Sanitation Solutions 
(SSS) in South Africa and now commencing distribution in the UK and EIRE 
by H&W International, is also laboratory certified to Log 6 purity reduction. 
In essence, it kills 99.9999% of all known germs and harmful bacteria, the 
highest possible standard reached. In recent tests carried out in Singapore, 
SANI-99 was tested to Log 7 effectiveness at 99.99995%.
At the end of 2020, trials were conducted in the school environment 
using fogging machines. The results were spectacular. Contamination 
placed on various desks in classrooms was 100% eradicated with the use of the SANI-99 formula in the 
fogging machines. The product is currently being used at De Beers diamond mines to ensure continuity of 
operations.
During recent tests aimed at eradicating Legionella, the product’s Oxidation Reduction Potential (ORP) was 
tested. ORP is a measurement of sanitizer effectiveness in water; the higher ORP, the more effective, and 
most health departments in the United States recognize 650mV as the minimum acceptable ORP. Anything 
over 850mV is exceptional. A seven-day laboratory test was completed in February 2021 and has proven 
the product to have an average ORP of 1000mV when mixed in water at standard 6g = 1lt protocol. All ORP 
results were achieved within 10 seconds.
 
Product name: SANI-99TM 
Control: Temp 23.5 / ORP 263

Victor Adendorff, managing director of SSS, said: “As long as you have water, you can have SANI-99. We 
have enjoyed successful trials in schools where we have witnessed a 100 per cent success rate in our ability 
to kill coronaviruses and strains of dangerous bacteria, and we are in talks with a number of Government 
departments and Health Services to rollout further. This heralds a major breakthrough in providing safer 
workplaces, educational establishments and households as we, along with the rest of the world, strive to 
get back to a normal way of life.”
For further information:  www.sani-99.co.uk and www.scisan.co.za 

Date 2 Feb 2021 3 Feb 2021 4 Feb 2021 5 Feb 2021 6 Feb 2021 7 Feb 2021 8 Feb 2021 9 Feb 2021

ORP >1000 >1000 >1000 >1000 weekend weekend >1000 >1000

Water
Temp

23.3 23.5 23.5 23.6 x x 24.1 25.0

IMabey Hire Strengthens Its Senior 

Engineering Team – Press Release 
Renowned for its engineering excellence, 
Mabey Hire is delighted to announce that it 
has strengthened its engineering team with the 
appointment of Tony O’Donnell, alongside two 
internal management changes. 
With 35 years’ experience within the construction 
industry, Tony O’Donnell has been appointed 
as Mabey Hire’s new Engineering Director. Dave 
Holland has taken on the role of Monitoring and 
Technical Director, and Matthew Westhead has 
been promoted to Chief Engineer.
Tony will be responsible for supporting, inspiring 
and motivating Mabey Hire’s nationwide team 
of engineers. He brings vast experience across a 
range of sectors, including Highways, Rail, Aviation, 
Energy and Water. 
Working alongside Tony will be Dave Holland. With 
digital engineering and its monitoring solutions 
a key area of growth for Mabey Hire, a strategic 
decision was made to appoint Dave as the 
company’s new Monitoring and Technical Director. 
As Chief Engineer, Matthew will become the 
reference point for all engineers across the 
business working on complex designs.  
For more information about Mabey Hire please 
visit www.mabeyhire.co.uk 
For information about Mabey Hire in the water 
industry sector visit: 
https://www.mabeyhire.co.uk/our-sectors/utilities
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INatural England under investigation by 

the Environment Agency
Natural England is under investigation for putting 
up "environmentally disastrous" fish barriers in 
an effort to encourage weeds. The Environment 
Agency is looking into its sister organisation after 
it erected two separate fish barriers at Gravel Dyke 
and Hudson's Marsh on the Norfolk Broads.
The barriers prevent fish from travelling down the 
river, and the Angling Trust has argued they are 
likely to impede the spawning of bream and pike.
The structures are at the entrances to the 
broads and aimed at reducing fish numbers in 
order to encourage water fleas, which eat algae, 
encouraging the growth of plants and clearer 
water. 
A spokesman for Fish Legal, acting for the Angling 
Trust, called the barriers “environmentally 
disastrous” and added: “In November, the High 
Court quashed Natural England’s two (previous) 
fish barriers after Fish Legal launched judicial 
review proceedings. Meanwhile, Natural England 
erected two separate fish barriers (Gravel Dyke 
and Hudson’s Marsh) without a permit from the 
Environment Agency.”
The spokesman said: “The Environment Agency 
has now confirmed to Fish Legal that the matter 
has been passed to its enforcement team to 
investigate further.”
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DOWNLOADABLE RESEARCH PAPERS:

IConfirming the Presence of Legionella pneumophila in Your Water System: A Review of 

Current Legionella Testing Methods
Authors: Walker JT, McDermott P.

J AOAC Int. 2021 Jan 23:qsab003.
doi: 10.1093/jaoacint/qsab003.
Epub ahead of print. PMID: 33484265.

Legionnaires' disease has been recognized since 1976 and Legionella pneumophila still accounts for more 
than 95% of cases. Approaches in various countries suggest that focusing risk reduction specifically on L. 
pneumophila is an effective strategy, as detecting L. pneumophila has advantages over targeting multiple 
species of Legionella. This accessible, non-technical review looks at the analytical methods currently 
deployed with their associated advantages and disadvantages and will be of particular interest to building 
owners, operators, risk managers and water safety groups to make informed decisions to reduce the risk of L. 
pneumophila.

Download link: http://bit.ly/WL-SPR-21-RP-8

IHot tub lung machine
Authors: Matthew Corbitt, and David Deller.

Respirol Case Rep. 2020 Dec; 8(9): e00682. 
Published online 2020 Nov 11. doi: 10.1002/
rcr2.682

Hot tub lung (HTL) is a pulmonary disease where a 
hypersensitivity pneumonitis is caused by exposure 
and inhalation of aerosolized non-tuberculous 
mycobacteria (NTM) traditionally from hot water 
steam. HTL can affect both immunocompromised 
and healthy individuals, and diagnosis is dependent 
on high clinical suspicion in conjunction with 
high-resolution computed tomography (HRCT) 
and microbiological evidence. We present, to our 
knowledge, the only case of HTL occurring from an 
indoor swimming pool affecting five members of a 
family, in which one member was not a resident of 
the household.

Download link: http://bit.ly/WL-SPR-21-RP-1

Chasing Waterborne Pathogens in 

Antarctic Human-Made and Natural 

Environments, with Special Reference to 

Legionella spp.
Authors: Shimada S, Nakai R, Aoki K, Shimoeda N, 
Ohno G, Kudoh S, Imura S, Watanabe K, Miyazaki Y, 
Ishii Y, Tateda K.

Appl Environ Microbiol.
2021 Jan 4;87(2):e02247-20.
doi: 10.1128/AEM.02247-20.
PMID: 33097517; PMCID: PMC7783343.

After repeated detection of Legionella by PCR 
from the shower room of Syowa Station, the 
Japanese Antarctic research station, we wanted 
to understand the occurrence of waterborne 
pathogens, especially Legionella, in the station 
and their potential sources. In this study, we 
analysed water and biofilm samples collected from 
the water facilities of Syowa Station, as well as 
water samples from surrounding glacier lakes, by 
16S rRNA gene-based amplicon sequencing. For 
Legionella spp., we further attempted to obtain a 
detailed community structure by using genus-
specific primers. 

Download link: http://bit.ly/WL-SPR-21-RP-4

Evaluation of Recommended Water 

Sample Collection Methods and the 

Impact of Holding Time on Legionella 

Recovery and Variability from Healthcare 

Building Water Systems
Authors: Marisa B Hirsh, Julianne L Baron, Sue M 
Mietzner, John D Rihs, Mohamed H Yassin, Janet E : 
33187132 PMCID: PMC7696883

DOI: 10.3390/microorganisms8111770

Water safety and management programmes 
(WSMP) utilize field measurements to evaluate 
control limits and monitor water quality 
parameters including Legionella presence. This 
monitoring is important to verify that the plan 
is being implemented properly. However, once it 
has been determined when and how to sample for 
Legionella, it is important to choose appropriate 
collection and processing methods. We sought 
to compare processing immediate and flushed 
samples, filtration of different volumes collected, 
and sample hold times. Hot water samples were 
collected immediately and after a 2 minute flush. 
These samples were plated directly and after 
filtration of either 100 ml, 200 ml, or 1 litre. In 
addition, unflushed samples were collected and 
processed immediately and after 1, 24, and 48 
hours of hold time.

Download link: http://bit.ly/WL-SPR-21-RP-6

Low cost, high performance ultrafiltration 

membranes from glass fibre-PTFE–

graphene composites
Umar Khan, Sonia Biccai, Conor S. Boland, and 
Jonathan N. Coleman

Sci Rep. 2020; 10: 21123.  Published online 2020 
Dec 3. doi: 10.1038/s41598-020-78091-x

The development of low-cost ultrafiltration 
membranes with relatively high flow rate and 
selectivity is an important goal which could 
improve access to clean water in the developing 
world. Here we demonstrate a method to 
infuse mixtures of graphene nanosheets and 
Teflon nanoparticles into ultra-cheap glass fibre 
membranes. Annealing the resultant composites 
leads to coalescence of the Teflon, resulting in very 
stable membranes with significantly enhanced 
mechanical properties. 

Download link: http://bit.ly/WL-SPR-21-RP-2

IThe antimicrobial potential of cannabidiol
Authors: Mark A. T. Blaskovich, Angela M. 

Kavanagh, Alysha G. Elliott, Bing Zhang, Soumya 
Ramu, Maite Amado, Gabrielle J. Lowe, Alexandra 
O. Hinton, Do Minh Thu Pham, Johannes Zuegg, Neil 
Beare, Diana Quach, Marc D. Sharp, Joe Pogliano, 
Ashleigh P. Rogers, Dena Lyras, Lendl Tan, Nicholas 
P. West, David W. Crawford, Marnie L. Peterson, 
Matthew Callahan & Michael Thurn 

Communications Biology volume 4, Article number: 
7 (2021)

Antimicrobial resistance threatens the viability 
of modern medicine, which is largely dependent 
on the successful prevention and treatment of 
bacterial infections. Unfortunately, there are 
few new therapeutics in the clinical pipeline, 
particularly for Gram-negative bacteria. We now 
present a detailed evaluation of the antimicrobial 
activity of cannabidiol, the main non-psychoactive 
component of cannabis.

Download link: http://bit.ly/WL-SPR-21-RP-7

Critical Review: Propensity of Premise 

Plumbing Pipe Materials to Enhance or 

Diminish Growth of Legionella and Other 

Opportunistic Pathogens
Authors: Abraham C. Cullom, Rebekah L. Martin, 
Yang Song, Krista Williams, Amanda Williams, Amy 
Pruden, and Marc A. Edwards.

Pathogens. 2020 Nov; 9(11): 957. Published online 
2020 Nov 17. doi: 10.3390/pathogens9110957

Growth of Legionella pneumophila and other 
opportunistic pathogens (OPs) in drinking 
water premise plumbing poses an increasing 
public health concern. Premise plumbing is 
constructed of a variety of materials, creating 
complex environments that vary chemically, 
microbiologically, spatially, and temporally in a 
manner likely to influence survival and growth of 
OPs. Here we systematically review the literature 
to critically examine the varied effects of common 
metallic (copper, iron) and plastic (PVC,  
cross-linked polyethylene (PEX)) pipe materials on 
factors influencing OP growth in drinking water, 
including nutrient availability, disinfectant levels, 
and the composition of the broader microbiome.

Download link: http://bit.ly/WL-SPR-21-RP-5

An outbreak investigation of Legionella 

non-pneumophila Legionnaires’ 

disease in Sweden, April to August 2018: 

Gardening and use of commercial bagged     

soil associated with infections
Authors: Emma Löf, Fanny Chereau, Pontus Jureen, 
Sabina Andersson, Kristina Rizzardi, Petra Edquist, 
Sharon Kühlmann-Berenzon, Ilias Galanis, Caroline 
Schönning, Madeleine Kais, Anne Tideholm Nylén, 
Anders Wallensten, Adam Roth, on behalf of the 
National Outbreak Investigation Team

In Sweden, the first case of L. longbeachae was 
reported in 1987 and only 3 to 13 cases have 
been reported annually since 2006. In 2011, a 
case contracted their L. longbeachae infection 
from occupational contact with soil containing L 
longbeachae and L. bozemanii. From April to June 
2018, a threefold increase in L. non-pneumophila 
LD was observed at the national level in Sweden. 
Routine source tracing was carried out, many of 
whom reported being active gardeners. In June, 
L. longbeachae was identified by serology in four 
cases and by MALDI-TOF MS in one case, of 22 
reported L. non-pneumophila cases. An outbreak 
was suspected and investigated by a National 
Outbreak Investigation Team.

Download link: http://bit.ly/WL-SPR-21-RP-3



41

waterline | THE JOURNAL OF THE WATER MANAGEMENT SOCIETYcontracts | products | publications

 Boilers Closed Open Silver Peroxide: Reverse Cleaning
  Systems Cooling Biosil Osmosis Products

Providing high quality ‘own label’ water treatment chemicals

T4W A4 advert WMS.indd   1T4W A4 advert WMS.indd   1 12/03/2021   11:4512/03/2021   11:45

https://treatment4water.co.uk/


42

S P R I N G  2 0 2 1 feature article

42

There has been increasing focus on the opportunities to reinvent sewage treatment works as ‘biorefineries of the future’ in order to recover the 
embedded value within wastewater, move towards zero carbon and integrate water into a future circular economy vision. 

In wastewater treatment, the ‘biorefinery concept’ has primarily focused on sludge treatment with the UK water companies investing in their 
anaerobic digestion (AD) asset base to produce renewable energy and support digestate recycling to land. A next generation of cost-effective 
market-ready technologies to derive high value products from wastewater and sludge, have however remained elusive.

Kaumera Nereda® Gum is a new bio-based raw material that can be readily extracted from the granular sludge in the Nereda® treatment process.  
The ability to extract high yields of a valuable resource from an existing wastewater treatment technology provides a revolutionary opportunity to 
change the economics of wastewater treatment.  This article considers how Kaumera Nereda Gum, can drive forward the circular economy agenda 
and address the challenges faced by the UK water industry in the coming AMP7 investment period (2020-2025).

landbank competition for digestate recycling 
may reduce this further.  Circular economy 
solutions that will divert sludge into higher value 
products with secure markets are therefore highly 
desirable. 

Wastewater and Sludge Biorefinery 
Technologies
In 2014 WRAP commissioned a study to identify 
options to enhance value recovery from AD 
using biorefinery concepts.  This identified many 
innovative technologies to both extract value from 
feedstock (novel product synthesis) and recover 
residual energy in digestate (heat and pressure 
technologies).  These have largely failed to be 
deployed at large scale due a variety of reasons 

including low yields, poor extraction efficiencies, 
market security, end-of-waste status and 
technological barriers.  More specifically, these 
have tended to require high capital expenditure in 
new treatment stages. 

The alternative to sludge valorisation is to employ 
new wastewater treatment technologies that 
can directly valorise the wastewater by providing 
a better net energy balance and/or product 
recovery. Technologies such as microbial fuel 
cells, algae and full flow anaerobic treatment 
systems all offer potential benefits compared to 
conventional treatment but have also not yet 
been deployed at scale in the UK.  

Sewage Treatment and the Circular 
Economy
The circular economy, of which water is a key 
factor, is widely recognised as being essential for 
a sustainable planet.  The natural water cycle 
is inherently circular but human interventions 
break this cycle, requiring multiple loops (i.e. 
energy, resource availability, nutrients, carbon) 
to be closed to ensure circularity and hence 
sustainability.  The circular economy system 
(Figure 1) typically expects production / 
extraction of bioproducts from organic wastes 
to be an intervention of greater net benefit than 
energy recovery.  Cost effective technologies to 
generate new products from organic wastes prior 
to energy recovery of residuals that have no other 
alternative use.

The embedded value in sewage is well 
documented and UK water companies have 
invested heavily in expanding and enhancing 
their AD asset base to recover organic energy 
(in the form of biogas) and nutrients (recovered 
in mineral form or recycled within the resulting 
digestate).  AD has proved integral to meeting 
renewable energy targets and reducing the 
costs of sludge treatment and whilst this fits 
the ‘biorefinery concept’, genuine commercial 
opportunities to extract and market higher value 
products have been harder to develop.

AD is inherently limited as a solution for valorising 
sludge due to the large proportion of recalcitrant 
energy remaining in the digestate, meaning that 
whilst domestic sewage contains more chemical 
energy than is required for its treatment, 
energy neutrality cannot be achieved.  Even 
with enhanced and optimised systems (such 
as advanced digestion, centralisation of sludge 
treatment centres and biogas upgrading) only 
around 50% of the 5-6 MWh of chemical 
energy present per tonne of solids may be 
recovered in the form of biogas (Figure 2) 
with this being even lower for secondary sludges.  

The value of the biogas and digestate, only 
offsets a relatively low proportion of the sludge 
transportation, treatment and recycling costs.  
The end of Renewable Obligation Certificates 
(ROC’s) for renewable power generation and 

by Paul Lavender, Véronique Renard and Barry Oliver

Kaumera Nereda® Gum 
Disruptive Technology for High-Value Product
Generation from Wastewater Treatment

Figure 1:  The circular economy (source: ellenmacarthurfoundation.org)

Figure 2:  Typical energy recovery from sewage sludge using anaerobic digestion
(source Smyth, M, Biosolids Proceedings 2018)
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of wastewater and sludge treatment by 
providing a high value biobased raw material, 
whilst reducing secondary sludge treatment 
requirements with post-processing residuals being 
digested through conventional routes. 

The Kaumera extraction process has operated on 
two sites in the Netherlands and has been scaled 
up to deliver the first commercial shipment of 20 
tonnes of Kaumera Nereda Gum in March 2020.

The drivers to develop more value from sludge 
are clear and Lisa Mansell, Chief Engineer 
(Innovation) for United Utilities says: “United 
Utilities is keen to explore more ways of extracting 
more value from wastewater, which will help 
us to achieve our Circular Economy vision. The 
potential for the Nereda technology to open the 
door for more resource recovery has always been 
a key additional benefit for use of the technology 
to us. The application of Nereda technology at 
large scale, such as the plant at Blackburn WwTW 
– which will be the largest new build Nereda plant 
in Europe – means the business case for resource 
recovery becomes more economically viable. As 
a result, we’re looking forward to exploring the 
potential of the Kaumera opportunity with Royal 
HaskoningDHV.”

A Holistic Approach to AMP7 
AMP7 will see a record water company investment 
of £5.7bn to meet the Water Industry National 
Environment Programme (WINEP) drivers, whilst 
being challenged to deliver operational efficiencies 
and carbon reduction.  The majority of WINEP 
expenditure is associated with meeting new 
phosphorus consents with £2.8bn allocated to 
upgrade 783 WwTWs.  The default position in the 
PR19 business plans of chemical dosing for most 
sites, is untenable in terms of sustainability and 
carbon, risk to future chemical cost increases and 
lack of UK ferric capacity supply (with a predicted 
shortfall of around 200,000 tonnes pa).

In parallel to this, deregulation of the 
bioresources market (water company sludge 
businesses) in England and Wales has been 
implemented as part of the Water 2020 
programme.  This was planned by OFWAT 
following the Office of Fair Trading (OFT) 2015 
review of the bioresources market, which 
highlighted large variation in sludge treatment 
costs between water companies (Figure 4) and 
has resulted in large reductions in TOTEX for the 
bioresources businesses in AMP7.
 
Deregulation is likely to drive changes to reduce 
cost, specifically: Cross Boundary Trading, 
Cross Sector Trading and Separation of Sludge 

Businesses.  There is, however, no indication it 
will trigger deployment of radical valorisation 
technologies from other sectors in the short-term.  
A holistic approach between the wastewater 
treatment and bioresources businesses will 
ensure technology selection to meet the WINEP 
P consents will deliver maximum long-term 
sustainability.   

Future Bio-Polymer Markets
In 2018, the formulated products sector, which 
contributes £129 billion Gross Added Value to the 
UK economy, identified greener formulation as a 
strategic priority to address current sustainability 
pressures on industry.  This represents an 
opportunity for the UK water sector to develop an 
asset base that can effectively harvest the organic 
pollutants in wastewater and covert these into 
high value biopolymers, with any residual material 
sent to existing AD assets for energy and nutrient 
recovery.  

High value product generation fits with OFWAT’s 
strategy to support innovation, designed at 
changing current practice in AMP7.  OFWAT state 
that ‘innovation must be at the core of every 
company’ and a £200m innovation fund designed 
to facilitate and reward innovation has been 
launched.  This is designed to foster collaboration 
between companies to accelerate innovation, of 
which development of bioproducts should be a 
key theme.

Conclusions 
The water industry is facing combined challenges 
of new P consents under the WINEP programme, 
whilst continually reducing costs and focusing 
on moving towards zero carbon.  AMP7 will be 
a time of rapid change and it is essential that 
technologies are installed that will meet the 
current consents and financial challenges, whilst 
building the platform for wastewater treatment to 
play a key role in the circular economy.  OFWAT 
recognises this, with it requiring ‘innovation to be 
at the core of every company’.

Nereda technology already offers a low CAPEX 
and OPEX solution for bio-P removal, but the 
future implementation of Kaumera Nereda Gum 
to harvest a high-yield, high-value raw material 
from the aerobic granular sludge, represents a 
highly disruptive technology providing multiple 
benefits across the wastewater and bioresources 
businesses.  In order for this technology to play 
a role in meeting the challenges of the WINEP 
programme, the future benefits of the Kaumera 
extraction installation should be considered as 
part of the technology selection process. 

Nereda and Kaumera Nereda Gum
Nereda technology is an aerobic granular 
wastewater treatment process utilising granular 
sludge that provides a high density and rapid 
settling biomass inventory, with all treatment 
occurring in a single tank.  The result is a 
process with an exceptionally low footprint and 
energy requirement of just 25% and up to 50% 
respectively compared to conventional activated 
sludge.  Nereda technology is a biological nutrient 
removal technology, with it not only providing 
full nitrification/denitrification in a single tank, 
but also providing efficient and stable biological 
phosphorus removal to meet the low P discharge 
consents. 

Nereda technology differs from the biorefinery 
concept technologies in that it is an existing 
established technology with operational plants 
across the UK.  The UK currently has 18 plants 
in design or in operation with the largest plant at 
Blackburn for United Utilities (321,500 population) 
currently being commissioned.  

These plants are already generating granular 
sludge, which is available to be valorised. 
The granules from the Nereda process 
contain very high proportions of Extracellular 
Polymeric Substances (EPS), which are the 
biopolymer backbone. EPS is a complex 
mixture of polysaccharides, proteins, nucleic 
acids, (phospho) lipids, humic substances 
and intercellular polymers. These gel-forming 
exopolysaccharides can be harvested from 
the excess sludge wasted from the Nereda 
installation, and is called Kaumera Nereda Gum, a 
new bio-based raw material.  
 
Kaumera Nereda Gum can be combined with 
other raw materials, to change the characteristics 
of that raw material. As such, Kaumera is an 
amplifier and connector of properties. Kaumera 
can strengthen material, retain water and also 
repel it, making it valuable in applications such 
as lightweight composite material for building 
or transport sector, bio-stimulant in agriculture / 
horticulture (reducing the leaching and improving 
crop uptake of fertilisers) or as curing agent for 
the concrete industry.  

The Kaumera extraction process converts 
around 20-35% of Volatile Solids (VS) Nereda 
excess sludge into valuable raw material and 
reduces residual sludge requiring treatment and 
final recycling/ disposal by 15-25%. Further, 
the extraction process seems favourable for 
the digestibility of this residual sludge (under 
investigation).  This could change the economics 

Figure 3:  Low footprint Nereda® (circular tanks) and Kaumera 
installation in the Netherlands (main), extracted acidic EPS hydrogel 
= Kaumera Nereda® Gum(inset).

Figure 4:  UK water company yr on yr Bioresources TOTEX 
Comparison (£/tds) (source: OFWAT)
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We  specialise in the speciication, 
installation, servicing and corrective
maintenance of fresh water, sewage 
pumps and associated controls.

ClearFox Nature
 Sewage Treatment Plant

The only non-electric sewage treatment to
never require any replacement parts or
media throughout its lifetime.

This system meets or exceeds all of the requirements set out
by the Enviornmental Agency.

No daily operational costs, low maintenance (we expect desludging to be needed every 5 years), 
doesn’t require a concrete backill on most sites. Fast installation, no noise, no odour, signiicant yearly savings.

Pumps

Submersible Pumps
We won’t be beaten or price on
any of the Sulzer Submersible
pumps that we sell, or on Dab 
Fekas. 

Tel: 01359 242000
Email: sales@4ipumpingservices.co.uk
Web: www.4ipumpingservices.co.uk

Booster Sets
We are able to offer very competitively 
priced booster sets that can reduce 
your energy input and save you 
money.

Eco Friendly Solutions

    
 
 
 
 
 
 
 
 

www.musketeers.co.uk 

Musketeer Services Limited 
 

Compliance Services and Environmental Management 
Water Treatment, Air Quality, Environmental Services, Combustion 

 
To find out more about our services, contact us on: 

08450 675 444 / 01293 824 022 or via helpdesk@musketeers.co.uk 
 

Interested in becoming a Musketeer?  Give us a call, or send in your CV. 

 

https://4ipumpingservices.co.uk/
https://musketeers.co.uk/
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Composition of the Water Management Society

Q2. With regards to the Waterline publication, which 5 sections do 
you most appreciate?

It is clear that the technical aspects of Waterline are the most avidly 
read, although again all items are appreciated by some members of the 
community.  Changes are planned for Waterline, and the results of this 
survey will be used to ensure we deliver the most important information in 
this quarterly journal.

Q3. What is your opinion of the events the WMSoc offer and what 
would you like to see the society cover in any future events?
This question was an open question, with 44% of people noting that the 
events were either excellent or good.  6% cited location issues with those in 
the South unwilling to travel North and those in the North unwilling to travel 
South. As a countrywide organisation the plan is to continue moving events 
around the country. This was started in 2019 and obviously paused due to 
the pandemic but we hope to return with event delivery in various locations 
to meet the needs of as many members as possible.  4% of respondents 
felt that the events were too expensive, and this is a point the team are 
constantly reviewing.  4% of respondents were not interested in WMSoc 
events, a further 6% have not yet attended an event, and 12% had no 
comments to share.  However, 24% of respondents provided useful input 
into topics for future events, and the events team will take this information 
onboard when scheduling events in the future.  

Q4. Would you be interested in a government funded 
apprenticeship scheme for employees?

Interesting results for a government funded apprenticeship scheme with 
43% interested in finding out more, although we do accept that the 
members who answered yes are perhaps not those making the decision on 
apprenticeships for their organisations.  The team will be following up with 
those interested in the near future.

Q5. Please identify the technical resources you value from the list 
below.

You will have seen the requests for feedback from our recent survey and we 
are pleased to share with you the results from that survey.  Thank you to 
all who contributed, it is important to reiterate that the Water Management 
Society exists to serve its members and offers support to all those 
responsible for water management.

As of writing, the WMSoc has 1,281 members. 
The current membership includes:

911 Full members including seniors
199 Associate members
46 Fellows (including honorary fellows)
36 Retired members (including retired fellows)
25 Temporary associate members
25 Technician members
9 Group membership with 36 nominees
3 Graduate members

The Society continues to grow at a good rate (despite the pandemic 
challenges) and is now more diverse than at any time in its history.
We have members from many aspects of water management within our 
society including:
building services, consultancy, distribution, end users, facilities 
management, healthcare, installation, laboratory services, local authorities, 
manufacturing, plumbing, utilities, water hygiene, and water treatment.

Catering for all these differing disciplines is a challenge and we don’t always 
get the balance right, hence we looked to ask you, the membership, what 
you value most about the features and benefits of being a member of the 
WMSoc.

What do Water Management Society members value most?  
Ten questions, focused on the different areas of the society, gathered data 
to enable decisions to be made on where to devote resources in the coming 
years. With an exceptional 174 respondents to the survey, approx. 14% of 
our membership base, we are confident that this data gives a rounded view 
of your requirements.  Here we have a quick look at the results with a brief 
explanation of what they mean.  These have been shared with the various 
committees and will help with future changes to their deliverables.

Q1. There are many benefits of being a member of the WMSoc. 
Please select your top 3.

No real surprises for the council that the areas where we spend most of our 
time, Technical committee, Waterline and Conferences & Events, closely 
followed by Training are rated as the top benefits of membership.  This is in 
line with the results from our previous survey in 2018.  Although it should 
be noted that even lower ranking items are still seen as in the top 3 for 
some members, so delivery will be continued in all areas with improvements 
planned to perhaps increase the ranking of these lower areas.
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Q9. How would you like WMSoc to communicate with you in the 
future?

The results for this question appeared to be very interesting, showing a 
marked shift to electronic only communications at 44% of responses.  In 
our previous survey in 2018, when asked how you prefer reading Waterline, 
68% preferred printed and only 32% electronic.  However, we did not 
specify Waterline in this survey (with hindsight we should have done), 
so there is a danger that we could come to the wrong conclusions from 
the results.  Based on the responses, the printed version of Waterline is 
not going away anytime soon, but we may have to revisit this issue with 
members who answered ‘electronic only’ for clarity.

Q10. Please identify which category of company you work for.

We are happy to see feedback from across the sector in all sizes of 
company.

We would like to thank all our members who took the time to complete 
this survey and hope that the results give you an insight into the views 
of our membership.  These will be guiding decisions made by the various 
committees for the coming years.

It is clear that members most appreciate free guidance documents closely 
followed by the toolbox talks with guidance documents free to all coming 
in a close third. The committee continues to focus on providing useful 
technical documents to the membership and in conjunction is improving the 
question & answer function to improve the usability of this section on the 
website.

Q6. How would you like to contribute more to the Water 
Management Society?

Whilst the majority of those responding are looking to attend conferences 
and continue with training it is reassuring to see that 32% would like to 
share technical expertise and 19% would like to write articles for Waterline 
in order to contribute more to the Society.  The team is always on the 
lookout for technical articles and anything of interest will be considered for 
publication. 
Please send ideas and articles through to waterline@wmsoc.org.uk.

Q7. Are you aware that we have a CPD scheme for personal 
development and formal recognition of your events?

Reassuring to see that the message about CPD has been effectively 
communicated with 74% of our members.  The 16% who would like to find 
out more will be contacted directly by our CPD committee in due course.

Q8. What do you think of the email and social media 
communications for WMSoc?

It seems from the results to this question that the communications on the 
whole are relevant and interesting and sent out with the right frequency.  
The team will continue in the same way moving forward.  
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Get in touch:
Please continue to engage with us and help 
us shape the WMSoc. You can contact us in 
any of the following ways:

Email:
admin@wmsoc.org.uk or
waterline@wmsoc.org.uk 

Telephone:
01827 289 558

Website:
www.wmsoc.org.uk

Twitter:
@wmsoc1  and  @wmsoc_waterline

LinkedIn:
WMSoc Secretariat and Waterline Journal
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event report
NSF and the National Environmental Health Association

e
Legionella Conference organizers NSF and the National Environmental Health 
Association added a virtual special session in response to the current COVID-19 
pandemic, which took place March 9 – 10, 2021. This two-day session centered 
on how industries and organisations such as health care, water utilities, 
manufacturing, cultural institutions and hospitality, can better respond to water-
related challenges during a pandemic or major health crisis.

Prolonged closures or low occupancies of industrial, commercial, educational and 
other types of facilities increase the risk of pathogen growth such as Legionella 
within building water systems. This conference special session provided an 
opportunity to discuss how to work together to develop emergency plans and 
adapt water safety practices to prevent further public health hazards.

Topics included:

• Water management in health care, hospitality, commercial and industrial  
facilities during a health crisis

• Sampling strategies for Legionella during and after a shutdown

• Conducting and responding to investigations following an extended 
shutdown

• Design, commissioning, construction and renovation to prevent biofilm 
growth and other hazardous conditions

• Safe reopening of buildings and state-issued COVID-19 guidance related to 
water management

• Resiliency strategies for returning to normal operation, emergency 
planning and risk management

• Case studies regarding use of water treatment and processing technologies

The conference included panel discussions, case study reviews and highlights of 
new technology.

The theme for the next full Legionella Conference, August 24th - 26th 2021, is 
“Prevention of Disease and Injury from Waterborne Pathogens in Health Care”. 
This theme will enable relevant members of academia, government, industry, 
health care and regulatory to discuss how we can collectively minimise the 

occurrence of Legionella and other opportunistic pathogens specifically in the 
health care setting.

Topics covered will include:

• Preventing health care-associated waterborne disease outbreaks

• Infection prevention in sterile processing

• Sampling strategies

• Lessons learned from conducting outbreak investigations (surveillance, 
reporting and response)

• Reducing energy and water demand

• Design, commissioning, construction and renovations

• Regulatory frameworks for managing waterborne disease risks in building 
water systems

• Inspection of water systems

• Updates on legislation and regulations

Subject matter covered will be relevant to professionals working in:

• Facilities management

• Public health

• Infection control and prevention

• Hand hygiene

• Health care facility design and construction

• Environmental health and safety

• Sustainability

• Water treatment

• Regulatory

• And more

March 9th – 10th 2021
Virtual Special Session
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Whether its one site or a national contract; 1 risk assessment of a full water treatment contract. 
Let TWC give you the level of service that you deserve

Find out more about our comprehensive water treatment services at twc-services.co.uk, or 
contact us on 01869 323466 or at info@twc-services.co.uk

We are always on the look out for talented individuals to join our fantastic team. Send us you cv if interested

Developed during lockdown with you in mind look out for our new and exciting range of remote 
sensors and auto-flushers under the                   banner

 

 

http://twc-services.co.uk/
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Leaders in water filtration and 
safer showering solutions

Immediate protection from exposure to  
Legionella and Pseudomonas bacteria

Chrome  
Hand Shower  
Filter

Easy Fix 
Wall Shower 
Filter

Chrome 
In-Line Filter

Explore our Pro Water 
Filtration range
t-safe.com

Kitchen 
Spray Filter

Chrome 
Wall Shower 
Filter

https://t-safe.com/
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How we can save the planet from Climate Catastrophe

UN message 26th February 2021
The world will heat by more than 1.5 degrees 
Celsius unless nations produce tougher policies, 
a global stocktake has confirmed; the UN 
Secretary-General, António Guterres, called it 
a red alert for our planet. Governments must 
almost halve emissions (45% reduction) by 
2030 if they intend the Earth to stay within 
the 1.5C “safe” threshold. But the latest set of 
national policies submitted to the UN shows 
emissions will merely stabilise by 2030, with at 
best a decline of 0.5 %. 

UK target commitment
UK carbon dioxide emissions declined by 3.6% 
a year during the 2016-19 period, compared 
with an average fall of 0.8% amongst high-
income countries. China’s emissions increased 
by 0.4% a year, India’s by 5.2% and Russia’s 
by 0.2%. The U.K. government targeted an 
emissions cut of at least 68% by the year 2030, 
compared to 1990 levels. The target is known 
as a Nationally Determined Contribution, or 
NDC, under 2015's Paris Agreement on climate 
change. International aviation and shipping 
are not included in the target.

Getting ‘Big Oil’ on board
We have to get the global oil majors 
(companies and countries), and the 
downstream users, on-board and moving 
with urgency towards meeting the UN aims 
of ‘leave it in the ground’. More forward 
thinking companies such as BP, Shell and Total, 
are making the right noises, but are held back 
from dramatic change by the demands of their 
shareholders. Spending money on alternative 
non-fossil product development doesn’t deliver 
the same profits and dividends today. 

BP and Shell believe that global ‘Peak Oil’ 
was met in 2019 and are now looking to the 
future of their automobile fuelling stations. 
They have been buying up electric charging 
point businesses and now own more than 
25% of the UK’s public charging points. BP 
owns some 8,500 charging points, with a 2030 
target of 16,000. A car industry spokesperson 
said the UK will need 400,000 charging points 
by 2030. BP stated that it will slash its oil 
and gas production by 40% and build 50 GW 
of renewable capacity by 2030 – more than 
the UK’s total current capacity. Shell hasn’t 
matched the scale of the BP commitment, 
stating only that by 2050 its products will 
either be low carbon or mitigated through 

carbon capture or tree-planting.

Saudi Aramco says Peak Oil has not been 
reached, but the Saudi government has said 
that it is committed to becoming carbon 
neutral and that it wants to derive 50% of its 
electricity from renewables by 2030. This goal 
will require a serious amount of investment. 
The remaining 50% of the power supply will 
come from natural gas, not oil. According to 
the International Energy Agency, less than 
0.05% of Saudi electricity supply came from 
renewable energy in 2018 — its latest available 
figures. About 42% of the kingdom’s power 
was produced from oil that year, making it the 
world’s largest consumer of oil for electricity 
production, with the remaining 57.8% of 
electricity derived from natural gas. The nation 
is also working on developing green and blue 
hydrogen projects in conjunction with many 
other countries

Carbon Off-Setting
A negative aspect of carbon offsetting is that 
it does not represent an actual reduction 
of carbon emissions by the individual or 
business. Organizations and individuals are 

still producing carbon emissions, but those 
emissions are merely offset by investment 
elsewhere.

International rules set out where large carbon 
offset projects can take place – mostly in the 
developing world where supporting carbon 
reduction can have multiple benefits as it 
channels funding to projects that deliver 
sustainable development and help communities 
adapt to the effects of climate change. Projects 
can for example include the provision of safe 
drinking water to communities, so they no 
longer have to boil water, the provision of 
clean energy to rural communities, and support 
for sustainable agriculture that improves yields 
and incomes.

Off-setting projects are not instant fixes. 
Someone who is a frequent flyer, for example, 
may decide to pay a sum to a charity involved 
in tree planting, but it might take at least 15 
years between emission of the carbon and its 
subsequent adsorption by the trees.

This is the second of 2 articles that I have written for this edition of Waterline. This article looks at what we must do along with governments, 
scientists and industry to innovate and adopt solutions and reverse our direction of travel - there is no time to lose.  Geoff Walker, Waterline 
editor.

Offshore wind farm
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Carbon Capture and Storage 
(sequestration) or Utilisation
Carbon Capture and Storage (CCS) is the 
process of capturing waste carbon dioxide, 
transporting it to a storage site, and 
depositing it where it will not re-enter the 
atmosphere. Financial return on investment in 
this technology usually means that the gas is 
captured from large point sources only, such 
as a cement factory, heavy industry or a power 
plant. There are many competing methods 
for the capture of CO2 and from where; 
pre-combustion, post-combustion, process 
emissions, the atmosphere etc.

CO2 has been injected into geological 
formations for several decades, for ‘long term 
storage’ but all is not what it seems. More than 
90% of the captured gas, to date, has been fed 
back into mature oil fields to extend the life 
of wells by forcing oil and gas out that would 
otherwise have stayed in the ground.

Long term storage sites for CO2 are being 
assessed, for either gas or mineral carbonates 
storage. Geological formation sites are difficult 
to assess, with risk of leaks to the atmosphere.

Carbon Capture and Utilisation (CCU) is the 
process of capturing carbon dioxide to be 
recycled for further usage, not storage. CCU 
aims to convert the captured gas into more 
valuable substances or products; such as 
plastics, concrete, methanol and biofuel. 

BP is heading a consortium of energy 
companies in the development of UK carbon 
capture projects, which could store millions of 
tonnes of carbon dioxide beneath the North 
Sea every year. Plans would lead to siphoning 
off the carbon dioxide from factory flues, with 
under-sea storage from 2026. The projects are 
based in the Teesside and Humber industrial 
clusters on England’s east coast. The Teesside 
project alone should lead to 6m tonnes of CO

2 
being captured annually.
 
The Norwegians meanwhile are constructing a 
dockyard and a home for storage tanks which 
will, by 2024, receive carbon dioxide from 
across Europe, to be ultimately injected into 
a North Sea reservoir. Steelmaker Arcelor-
Mittal, Industrial gases Air Liquide, Heidelberg 
Cement and the Preen refining group are four 
of the multinationals who will export their 
CO2 to Norway. Ultimately the storage site will 
have a capacity of 5m tonnes of CO2 per year. 

Renewable Energy Sources
Renewable energy sources accounted for 42% 
of the 2020 total electricity production in the 
UK. Wind alone provided the UK with 24% 
of its energy mix in 2020. The government 

has targeted 40GW of offshore wind energy, 
helping to power every home by 2030. The 
global share of power generated from wind 
and solar rose from 8.1% in 2019 to 9.8% by 
mid-year 2020, almost matching nuclear, at 
10.5%.

Sources of renewable or very-low carbon 
energy include wind, sun (solar), hydropower, 
ocean tides and waves, thermal rocks, heat 
pumps, waste, biomass and nuclear.

Nuclear technology splits opinion regarding 
its future position as a renewable fuel – after 
Chernobyl and Fukushima. It is estimated that 
it will have a 15% global share of electricity 
generation in 2030.

Energy from waste is not really carbon 
neutral. New research shows that typical 
energy-from-waste plants emit between 685 
and 970 grams of CO2 per KWh, compared 
with around 985g from a coal fired power 
plant and the current energy grid at around 
245g. Operators of these plants are keen to 
show that compared to landfill emissions, they 
are reducing overall emissions, one company 
claiming a 26.3g reduction after ’landfill 
displacement’ is taken into account. Carbon 
capture will be needed to make significant 
reductions.

The largest UK biomass consumer is Drax 
power station which sources most of its feed 
stock (wood pellets) from the US.  A subsidiary, 
Drax Amite, which processes the wood from 
forests in Mississippi, was fined $2.5m by the 
US Government for breaching limits on the 
release of volatile organic compounds. The 
UK is one of the world’s largest customers of 
biomass which accounts for a surprisingly high 
12% of the UK’s electricity mix, and comes with 
a UK government subsidy of £1billion annually. 
Under EU and UK regulations burning biomass 

for electricity is classified as ‘renewable’ on the 
basis that CO

2 emissions from burning ‘waste 
wood’ are offset by planting new trees.

Heat pumps for extracting heat energy from 
the air or from underground have not yet 
taken off to any great degree because the 
pumps and the heat concentration process 
both consume electricity and in the case of 
ground systems they can require a very large 
footprint for pipe laying or a rather deep hole 
dug to carry sufficient piping, in lieu of the 
large footprint.

Two renewable technologies that have as yet 
limited application are Wave and Tidal energy 
sources. Proposals to build tidal barriers 
across a number of estuaries and bays in the 
UK have been rejected by Government, due 
to the very high upfront costs, environmental 
concerns, and an unknown return on 
investment. Wave power is seen as quite 
difficult to harness at scale although there are 
a number of global trials underway. 

Geothermal is a proven source globally, 
particularly where volcanic sourced hot 
underground water can be tapped. The UK 
however has sizeable granite deposits that 
can act as heat exchangers. Drilling into these 
deposits in order to pump water into them 
creates a steam circuit. The granite can heat 
the water at such a high temperatures that 
it can be used to drive a turbine to generate 
electricity. Cornwall has significant granite 
deposits and is home to the UK’s first deep 
geothermal site, United Downs. The plant 
produces 3-5MW of power using a 5.3km-deep 
production well. Geothermal water in Cornwall 
has a high lithium content, news that has been 
noted by a certain Elon Musk, who wants the 
lithium for batteries for electric vehicles (EVs).

Woodland creation
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Hydropower is well established globally, 
and uses the flowing water from rivers and 
streams to generate electricity.  In the UK most 
hydropower is generated in Scotland. Dams 
with water turbines are common globally to 
stabilise water-flow for steady, reliable energy 
generation, but this can cause confrontation 
with downstream neighbours if flows fall. 

The UK leads the world in off-shore wind 
energy generation and turbine installation. 
Most European countries have land-based 
installations.  Wind is more reliable in 
offshore locations and the UK benefits from 
comparatively low sea water depths around its 
continental shelf which simplifies installation 
and maintenance. Much of the world has much 
deeper offshore waters and here floating 
wind turbines are being installed (anchored to 
the sea floor by cables). Offshore installation 
and maintenance costs are higher than for 
onshore wind farms. By the beginning of 
December 2020, UK wind power production 
consisted of 10,930 wind turbines with a total 
installed capacity of over 24.1 gigawatts: 
13.7 GW of onshore capacity and 10.4 GW of 
offshore capacity, with an approved pipeline 
of a further 28.5 GW. The global cumulative 
installed wind power generation capacity is 
expected to reach 817 GW in 2021. General 
Electric is to build an offshore turbine blade 
factory in Teesside, which will open in 2023 
to supply their Dogger Bank offshore 3.6 GW 
wind project, creating 750 jobs.

Solar energy systems come in many forms, 
with Photovoltaic Panels leading the way. 
The UK has a combined capacity of 13.26 GW 
of solar PV power - enough to power around 
3 million British households. Some 900,000 
British homes produce electricity from roof-top 
solar PV panels. Solar thermal systems use 
the sun’s energy to heat up water to use in the 
home. These panels, known as Solar Collectors, 
absorb the heat from the sun and the heated 
water or heat-transfer fluid then flows to a hot 
water cylinder. Although less common, they 

take up significantly more of the available solar 
energy than solar PV panels.  Concentrated 
solar systems are even less common, but 
quite spectacular. They generate solar power 
by using mirrors or lenses to concentrate a 
large area of sunlight onto a receiver from 
which electricity can be generated when 
the concentrated light is converted to heat, 
driving, usually, a steam turbine connected to 
an electrical power generator. 

Now Morocco and Saudi Arabia are vying to 
become Europe’s supplier of renewable power 
with arrays covering vast areas of their lands. 
Morocco wants to export electricity whilst 
Saudi Arabia wants to use the electricity to 
create green hydrogen for export.

Energy storage
A wind and solar energy dominated world has 
an Achilles Heel, as power is only produced at 
certain times or weather conditions. Battery 
storage systems are emerging as one of 
the key solutions. One of the larger systems 
in terms of capacity is the Tesla 100 MW / 
129 MWh Li-ion battery storage project at 
Hornsdale Wind Farm in Australia. Globally, 
energy storage deployment in emerging 
markets is expected to increase by over 40% 
each year until 2025. Some EV manufacturers 
are suggesting that their vehicles’ batteries, 
connected to the grid at home, can act as a 
small-scale energy storage system, lending their 
energy to the grid as needed. 

In north Wales the Dinorwig hydroelectric 
power station is an example of a pumped 
storage power station, where water is 
pumped into a reservoir above the turbines 
when electricity is cheap and demand is low; 
the gates can then be opened providing a 
supply of energy to meet demand, as the 
water rushes through the turbines to the 
reservoir at the bottom of the power station. 
Infrastructure costs to build huge reservoirs and 
environmental issues means this technology 
is unlikely to have any great dominance, 

although a number of these systems do exist 
globally.

The Colourful Hydrogen Economy
All hydrogen is the same, but the different 
methods of producing it have produced 
colourful names, and only green hydrogen 
is a carbon-free fuel. Brown hydrogen is 
created by the gasification of coal followed 
by distillation of the hydrogen content. Grey 
hydrogen comes from natural gas which is 
split from carbon in a steam reformer, and 
where the carbon is not subsequently captured. 
This is the main source of hydrogen at 
present, because it is the cheapest. Turquoise 
hydrogen is produced from natural gas which 
is passed through a molten metal that releases 
hydrogen gas as well as solid carbon. Blue 
hydrogen relies on the same process as grey 
hydrogen, along with carbon capture and 
storage (CCS). Growth of this method is stalled 
as there are insufficient large-scale CCS plants.

Green hydrogen uses no fossil fuels, requiring 
water and electricity only, to create hydrogen 
via electrolysis. Water is separated into its 
component elements, hydrogen and oxygen, 
using electricity generated by renewable 
sources, making this hydrogen carbon-free 
and “green”. Governments have made large 
investments in this production method and 
the worldwide green hydrogen capacity has 
increased from 1MW in 2010 to 25MW in 2019 
and is predicted to become 0.58 GW by 2030, 
following increasing use of hydrogen-fuelled 
vehicles and energy storage systems. Hydrogen 
infrastructure and transportation remains 
underdeveloped in most areas. This has led 
Air Products to announce it would transport 
its green hydrogen as ammonia, which has an 
existing transport network.

The UK is looking at the feasibility of 
exchanging natural gas for green hydrogen, 
for use as a carbon free heating and cooking 
source in domestic properties. Trials are 
currently underway in a number of unoccupied 

Solar farm
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dwellings with hydrogen combi-boilers, and 
hydrogen-ready gas cookers, fires and gas 
meters are being researched.

Transport options
Today most car manufacturers are producing 
petrol hybrid, plug-in petrol hybrid and fully 
electric vehicles. The UK is banning the sale of 
petrol and diesel only cars and vans from 2030.  
According to the Department for Transport 
new cars and vans can be sold until 2035 if 
they have the capability to drive a ‘significant 
distance’ with zero emissions and this will be 
defined through consultation.

Toyota and Hyundai are two exceptions, 
promoting fuel cell technology using 
hydrogen. In addition to selling hydrogen fuel-
cell cars, Toyota has developed a modular fuel-
cell system for use in other types of vehicles, 
including buses, trains, and ships, as well as 
stationary generators. Their goal is to grow 
the use of fuel-cells by making a plug-and-play 
solution available to companies for the widest-
possible array of applications.

At some point in the future the technology of 
choice could move from batteries to fuel cells. 
Currently this technology has a significantly 
higher cost than batteries, but it is finding 
an early market in HGVs, due to the lower 
weight of fuel cells and the space they occupy, 

relative to batteries and also that distances 
between refuelling can be doubled, and the 
filling process much quicker. It is also seen as 
a replacement technology for diesel fuelled 
railway trains and shipping.

Hydrogen internal combustion engine 
development has been receiving more interest 
recently, particularly for heavy duty commercial 
vehicles, as the technology is more compatible 
with existing automotive knowledge and 
manufacturing.

Scientists have recently produced a magnesium-
based "Powerpaste" that stores hydrogen 
energy at 10 times the density of a lithium 
battery, offering hydrogen fuel cell vehicles 
the ability to travel further than gasoline-
powered ones, and refuel in minutes. It could 
be supplied in replaceable canisters for small 
vehicles. Once the hydrogen is consumed, the 
canister and the magnesium carrier can be 
recycled.

Airbus have three concept designs for their 
ZEROe hybrid-hydrogen aircraft. They are 
powered by hydrogen combustion through 
modified gas turbine engines. Liquid hydrogen 
is used as fuel for combustion with oxygen. In 
addition, hydrogen fuel cells create electrical 
power that complements the gas turbine, 
resulting in a highly efficient hybrid-electric 

propulsion system. All of these technologies 
are complementary, and the benefits are 
additive. 

Things we can do today……
As ordinary members of society we can change 
our habits and our carbon footprint. Next 
time you purchase a car go for one with a 
smaller engine size if electric options are too 
expensive.  If you have an inefficient 20 year 
old gas boiler (like I have) you can change to 
a much more fuel efficient combination or 
condensing boiler. Do as my wife makes me 
do in the winter – turn down the thermostat 
and wear a jumper! You’ve heard it all before, 
but is your house adequately insulated, do 
you only wash clothes with a full load at low 
temperature and not use the tumble dryer, 
do you only fill a kettle with enough water to 
make the drinks you need at that time………….
Eat less meat, plant a tree, fly less miles, buy 
British in-season food…………..You know it 
makes sense!

……and tomorrow……
Cattle farmers could feed their animals with a 
seaweed supplement – it makes a significant 
reduction in methane emissions.

Glacier ice-loss can be reduced by spring to 
autumn covering with insulation blankets – 
already being utilised on a few glaciers with 
typically 40% reduction in annual ice-loss.

Planting hundreds of millions of trees all 
around the world, with particular emphasis on 
recovering the tropical rain-forests.

Stimulating cloud formation over the poles, 
and/or promoting increased snowfall by novel 
technologies-Cambridge University is leading 
this research. 

……and in 10 years-time
We will know if we have a chance of avoiding 
a planetary catastrophe …or not!

Electric car lithium battery pack and power connections

Installing insulating board into roof loft Keeping heating at an efficient level
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Water saving
scheme!

What is wrong with this 
configuration and how would 

you risk assess it? 
Sent in by Elise Maynard

GET INVOLVED:
Can you beat this grime? 

Submit your photos & captions to the 
Waterline email address:

waterline@wmsoc.org.uk

UPGRADE YOUR MEMBERSHIPUPGRADE YOUR MEMBERSHIP
Members of the Water Management Society come from a Members of the Water Management Society come from a 
wide range of disciplines including water suppliers, scientists, wide range of disciplines including water suppliers, scientists, 
engineers, manufacturers, consultants and facilities managers. engineers, manufacturers, consultants and facilities managers. 
  
We are here to offer encouragement and support to anyone 
responsible for water management through the exchange of 
knowledge; this is done via Waterline, accredited training courses, 
conference and seminars, and the preparation of technical papers 
and publications.

A key area where the WMSoc provides advice and support is in 
the self-advancement of existing members within the industry.  We 
have a varied range of training to suit anyone who seeks a career 
in the management or treatment of water and all members receive 
a reduced rate. This will help you become a more confident and 
effective professional and enhance your overall capability and 
career prospects through Continued Professional Development 
(CPD).

Available online, the WMSoc CPD log can be used to track your 
personal development and the CPD roadmap gives examples of 
how you can progress through the membership structure of the 
WMSoc. The CPD road map was recently updated to make this 
upgrade process clearer, and it now covers all membership grades. 
We always welcome applications from existing members so please 
consider an “upgrade” to your membership as you progress within 
your career.

Similarly, if you are a temporary member (i.e. you have attended a 
course within the past 12 months) you will hopefully be enjoying the 

benefits of that membership and we hope you see the value of this.  
Why not consider applying for formal membership and join us on a 
more permanent basis?

Being a member gives you access to a full range of benefits 
including:

FREE Technical documents

FREE Technical Questions and Answers

FREE Webinars

FREE Waterline quarterly magazine

Reduced rates for training and events

By belonging to the WMSoc, you can keep up to date with new 
technology and information in the industry and connect with other 
individuals. Some of our members have had long, established 
careers in the water industry and are happy to share their 
experience and knowledge with you through the pages of Waterline 
and at events.

This is your society, why not get involved with Waterline and write 
a letter to the editor, answer some CPD questions or even submit 
a technical paper for review and potential publication; ask your 
technical questions which are answered by our technical committee 
and may be shared anonymously online; or join our council and 
help to shape your society for the future.

For full details, please see our website or contact the secretariat For full details, please see our website or contact the secretariat 
admin@wmsoc.org.ukadmin@wmsoc.org.uk, 01827 289558, 01827 289558
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CALL FOR PAPERS

The theme of the autumn edition will be on Water Treatment. 

If you have written an article that you think compliments the theme, let us know:

waterline@wmsoc.org.uk 

waterline
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Previously we have had one committee with everyone on it (up to 25 
people).  Whilst this has prompted some great ideas, discussions and 
project works, the sheer number of views and interaction has made it 
challenging to channel all the outputs in a timely fashion that best serves 
the agreed goals and makes the best use of everyone's time.

We are trying something different to make the Technical Committee more 
agile and accessible to the wider membership.  The main committee has 
been streamlined to 10 people.  We still have access, however, to the same 
pool of retained experts to work on questions, issues and projects as they 
arise.  So much of the actual work of the Technical Committee will take 
place in sub-committees with the main committee functioning to guide 
the activities in the right direction and ensure that actions are completed 
efficiently and in reasonable timescales.  The main committee also 
comprises some very distinguished members of our profession in their own 
right and they will also be freely giving their time and expertise to serve 
The Society.

We also want to engage more with the wider membership of The Society 
and would welcome anyone who wants to put something back into our 
industry to get involved.  Maybe as one of the retained experts - you are 
encouraged to drop the secretariat a line outlining your expertise and how 
you would like to contribute.
 
Members questions are a unique resource available to members.  We 
encourage you all to use this facility to ask questions that will help you 
in your day to day activities and help your clients operate safer and more 
efficient systems.  Please ask a question via the website and we will do our 
best to answer it. 

Technical papers, Toolbox Talks, representation on BSI Committees and all 
the other work of the committee will continue.  We are all very determined 
to get it right for you.  If you think we can do better, look at new topics or 
improve in any other way please give us your feedback and I promise we 
will take it very seriously.

Myself, the Technical Committee and our retained experts are all here to 
help you.  Please use us and engage with us.  There is no clique or old boys 
network.  We are here to serve you, The Society and our industry.

Thank you all.  Keep yourselves, your loved ones and your clients safe.

As reported in the Winter edition of Waterline there have been a 
few changes to the committee leads for the events, membership 
and technical committees.  Here the new chairs have shared a 
little of their vision for the future and what they hope to bring to 
the Society.  If you’re wondering who is on each of our committees 
just take a look at our updated organigram.

Events Committee – Emma Jorgenson
Prior to joining the Water Management Society I had been involved in 
delivering successful events for the North East Council Legionella Focus 
Group for around ten years. When I joined the Water Management Society 
Council in September I was flattered when I was approached to become the 
Chair of the events subcommittee, and very grateful to my fellow Council 
members who were in favour of the proposal. The Water Management 
Society has a history of delivering great events to its members, which I 
have attended as both a participant and a speaker, and I am excited to 
continue to build on this success. The use of virtual platforms to deliver 
events is an area that the committee has already begun to explore with the 
Water Reflections webinar series, and is something I am keen to continue 
to build on to allow members from across the country to benefit from Water 
Management Society events.

Membership Committee - Caroline Summers
As the new chairperson, I would like to add a new perspective based on 
my own experience in the water industry.  By increasing awareness of the 
profile of the WMSoc, I hope to encourage many more to join and feel part 
of the WMSoc.  So by joining the group new members value their role and 
call on the WMSoc to enhance their career.  The more contribution and 
becoming involved means that the WMSoc has a better indication of the 
changing needs of the industry.

Technical Committee – Stuart Nixon
The Water Management Society is very lucky that it is in the unique position 
of having many nationally and internationally renowned experts in all the 
fields of water treatment on its technical committee.  It is truly humbling 
that these people freely give us their valuable time and expertise, without 
any financial payment asked, sought or given, to contribute to the work 
of The Society, support its members and promote the greater good in our 
industry.  Their past, present and future contributions are recognised and 
very much appreciated. 

The Water Management Society Organigram:

Committee updates

Water Management Society

OFFICERS

Colin Shekleton
(Director)

Mike Hunter
(Director)
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(Director)

Colin Brown
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Matt Morse
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Save time and  
minimise disruption
Remote temperature monitoring for Legionella

Now, more than ever, time is a precious commodity when running a busy 
estate. Using the L8log system & Smart sensors as part of your water 
hygiene scheme of control puts you ahead of the competition.

Get in touch today to request your trial  
installation: contact@remote-tech.co.uk

RISK DISRUPTION

RISK DISRUPTION

RISK DISRUPTION

RISK DISRUPTION

Reduced risk
Identify and rectify  

non-compliant assets quickly 
and efficiently. 

Reduced disruption
Remotely monitor in occupied 

buildings to avoid access 
issues

Reduced carbon  
footprint 

Quantifiable reduction through 
reduced mileage

Greater control 
Allows the contract team to 

focus on reduction of risk 
rather than monitoring activity. 

Improved accuracy 
Smart sensors use algorithms 

based on HSG274 and have 
99% accuracy rating. 

https://remote-tech.co.uk/
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INDUSTRY UPDATES
Legionella Control Association

Legionella
Control
Association
KEEPING WATER SYSTEMS SAFE

The LCA’s aims of Keeping Water Systems Safe and continually raising 
standards in the legionella control industry has been bolstered with an 
initial series of 10 free-of-charge webinars, ranging from the LCA’s Code 
of Conduct to Assessing Competence. All webinars are aimed at LCA 
registered service providers, applicants, companies that are interested 
in joining the LCA and users of LCA members services. The Standards 
for Service Delivery subcommittee consisting of LCA Manager, Matt 
Morse, John Smith, Tim Parkinson and Nick Barsby have presented these 
engaging and informative webinars since October 2020 on the revised 
LCA Standards for Service Delivery and the updates to all of the LCA 
documentation and these have been highly successful with excellent 
feedback. All past webinars are available on the Media tab of the LCA 
website www.legionellacontrol.org.uk. The draft revised Standards are 
available for members to view in the members area of the website and 
the finalised versions will be in place for LCA members to work to as of 
the 1st of July 2021 reregistration.  

A vote in January 2021 for a new Independent member to replace 
retiring committee member Mary Henderson on the LCA management 
committee had 9 candidates. Philip Trinder received the most votes and 
was welcomed onto the Management Committee in February 2021.  

LCA Committee meetings, assessments and standards development 
have continued throughout the pandemic by remote means or with 
appropriate risk mitigation.

The LCA continues to receive regular applications from companies 
wishing to join and welcomed 21 new members in 2020 despite the 
pandemic and in quarter one of 2021 we have 4 new members. We 
consistently have between 20 and 30 companies registered as applicants 
to the LCA.

CSCA CLOSED SYSTEMS CONTROL ASSOCIATION

CSCA
CSCA members have received their free amended version of the BG 
29/2020 guide on pre-commission cleaning of pipework systems. BG 
29/2021 takes into consideration various feedback received by the users of 
the previous version, published in April 2020, and it has been developed 
by BSRIA in partnership with the CSCA and an industry steering group. 
The CSCA Technical Committee have recently published guides on Sludge 
Formation and 6-port valves and are available on the CSCA website.
 

Auditing of the CSCA Service Provider members has started remotely 
where CSCA auditors Pam Simpson, Alan Edwards and Matt Morse will 
check that CSCA members’ approach to the management of water quality 
in closed systems is sound, well documented and compliant with the 
published CSCA Code of Practice and Service Delivery Standard for
Pre-commission Cleaning and/or Remedial cleaning and Maintenance 
Water Treatment.  www.cscassociation.org.uk Twitter and Linkedin.

BSI
A short precis of where we are at the moment:
BS 8580 part 2
Risk assessments for Pseudomonas and other organisms. Code of practice

BS 7592:2008
Sampling for Legionella bacteria in water systems. Code of practice

Both standards are nearly ready for editing by BSI prior to Public 
consultation later this year.

IHEEM
The Institute of Healthcare Engineering and Estate Management have held a number of on-line local branch events.  WMSoc have been in touch with the 
West Midlands branch to see if we can have a joint on-line round-table event.

BSRIA
BSRIA have published an amended version of BSRIA BG29/2020
“Pre-commission cleaning of Pipework Systems”. This 6th edition 
BG29/2021 includes revised guidance regarding air venting at terminal 
units, circulation, heating to improve cleaning effectiveness, temporary 
pumps, and additional flexibility with respect to laboratory text methods. 

The guide is available to download from:
https://www.bsria.com/uk/product/B4M3Rr/pre_commission_cleaning_of_
pipework_systems_amended_6th_edition_bg292021_a15d25e1
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PHE
Public Health England have posted a number of useful YouTube clips recently e.g.:

Legionnaires’ disease explained - www.youtube.com/watch?v=zRkaYeN49Hw

Laboratory examinations for legionella in water - www.youtube.com/watch?v=lBau3I1aDR0

Sampling Techniques for Legionella Examinations -  www.youtube.com/watch?v=-C_ray4Ku_0

RSPH
The Water Special Interest Group are pleased to announce dates for the 2021 water webinar series. All webinars are free to access, providing essential 
learning opportunities for water safety professionals including question and answer sessions from our international speakers and chairs.

You can find the RSPH events calendar here: www.rsph.org.uk/events.html

Product compliance under ‘Regulation 4(1)(a)’ was under consultation last year.  Water companies have published their guidance on this in December 
2020 with updated ‘Regulation 4(1)(a) compliance guidance’ and ‘Regulation 4(1)(a) guidance: BS 6920 compliance overview’ documents now available:

https://www.wras.co.uk/news/latest/regulation_4_1_a_guidance/ 

WRAS

Specialist insurance for the 
water treatment industry

For more information

Call us: 0161 830 7564 or 07384 252 035 
Email us: gabrielle.miller@reichinsurance.co.uk

www.reichinsurance.co.uk/water
Authorised and regulated by the Financial Conduct Authority. ‘Reich Group’ is a trading style of Reich Insurance Brokers Ltd FRN: 300416 (Company Reg No: 03697314), 
Reich Life Ltd FRN: 498639 (Company Reg No: 06408048) and Reich Healthcare Ltd FRN: 498659 (Company Reg No: 06839162).
Reich Healthcare Ltd is an Appointed Representative of Reich Insurance Brokers Ltd. ’Reich Insurance’, is a trading style of Reich Insurance Brokers Ltd.

Do you have adequate cover?
Reich Insurance offers tailored cover for the water treatment industry 
including specialist extensions, such as:

u Legionella
u Professional indemnity 

insurance 
u Efficacy 

u Risk management cover
u Cover for business 

contents 
and equipment

Part of the

Reich Waterline Ad 0320.indd   1Reich Waterline Ad 0320.indd   1 13/03/2020   11:5713/03/2020   11:57

https://www.reichinsurance.co.uk/water
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A day in the life of the
Water Management Society administration

The day starts well enough, checking the 
emails arriving into the 6 email accounts; 
admin@wmsoc.org.uk,
accounts@wmsoc.org.uk,
events@wmsoc.org.uk,
membership@wmsoc.org.uk,
training@wmsoc.org.uk,
waterline@wmsoc.org.uk. 
Some are easy enough to answer such as 
providing lost login details and booking a 
couple of people onto a training course.  
Others such as responding to requests for 
onsite training courses in Dublin and Redditch, 
providing details of which course would suit an 
engineer dosing cooling towers, and whether 
we can add an extra course in the diary 
for 8 members from one company on basic 
legionella risk assessment take a little more 
time and effort.  Especially when liaising with 
our tutors for availability to deliver training 
and clarifying the requirements from the 
customer.

Next up is checking any new payments that 
have come into the system overnight.  The 
accounts team will be looking at the payments 
into the bank and cross referencing with the 
invoices outstanding.  Amongst the payments 
is one for a new member so we send out login 
details for the membership area, and print 
and send the new membership certificate to 
welcome them to the society.
 
A cup of tea is in order now and a quick catch 
up with the other members of the team.  
There are a couple of meetings later in the 
week for which agendas need to be sent 
out, and a Waterline meeting via Microsoft 
Teams at 10.30am.  The meeting goes well 
with the 5 unpaid volunteers from the 
Water Management Society council present.  
Potential articles are discussed and approved 
with 5 different viewpoints agreeing on 
what will be interesting for our members 
and where articles need to be updated to 
remove company advertising.  We’ll contact 
the companies after the meeting to get the 
changes made in time for the deadline and let 
others know that their article wasn’t successful 
this time, and perhaps offer advice on how this 
could be changed to be of more interest to 
our members.  Other items of interest for the 
printed magazine are also identified and more 
emails will be sent to contact our industry 

partners for updates and small articles such 
as webinar reports.  Finally, the adverts are 
discussed.  Just a few still need to send in their 
copy and completed booking forms.  Phone 
calls following the meeting should hopefully 
result in those being completed before the 
advertising deadline.
 
A phone call rings out, this time it is someone 
asking for details of how to become a member. 
After a lengthy discussion they agree to 
complete the online application form and 
with a timely email and response from their 
referee they should be reviewed at the next 
membership meeting.  Another call from an 
existing member to make payment for their 
membership closes out the morning.  Calling 
members to chase their late payment of 
membership will have to wait for another day.

After a quick lunch it is back to emails and a 
technical question has been sent in by a full 
member. This is forwarded to the Chairman of 
the Technical Committee for a response.  Some 
questions take multiple people’s input and can 
take up to a week to get a response, but we 
are lucky today that the question is fairly easy 
and a reply is received and sent out within 
the day, which is terrific turnaround from our 
volunteers in the WMSoc Technical Committee.
 
We have a webinar later in the month, so 
content is created for the latest e-flyer and 
formatted ready for distribution.  We’ve 
already liaised with our sponsors to receive 
their logos and bookings are arriving quickly.  
The speaker presentation has arrived, and 
this is checked for formatting to make sure 
everything runs smoothly on the day.  We have 
a dry run scheduled for later in the week to 
check connections and make sure everyone 
knows what they’re doing.

A quick check through the upcoming meetings 
shows some outstanding action items.  A 
couple of emails to chase references for the 
membership meeting next week, and another 
to ask for further training details for one 
prospective member should hopefully provide 
the details before the meeting.  

The technical committee are updating one of 
their technical 
papers, and a 

quick call to the various contributors provides 
the updated content needed to finalise the 
document.  A final check of the content for 
grammatical errors and then final formatting 
of the document takes the rest of the 
afternoon.  This final version is sent for signoff 
by the contributors before we can post it 
online for the members.

The Council members who make up the 
various committees are always friendly, helpful 
and eager to improve standards within the 
industry, we just need to remember that they 
all have day jobs to do as well as the work they 
do for us.
 
The day is pretty much done now.  The list 
of jobs for tomorrow includes checking the 
weekly flushing records of the calorifiers in the 
practical training area, and Waterline should 
arrive in the office which will take the whole 
team to stuff envelopes, frank and post the 
1400 copies out to our members.
 
Time to turn off the computer and head for 
home.
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WMSOC TRAINING IS BACK ON!
COURSES SCHEDULED THROUGHOUT THE YEAR
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TRAINING COURSE
P R O G R A M M E

BOOK ONLINE AT: www.wmsoc.org.uk/training     
CALL US ON: 01827 289 558    OR EMAIL: training@wmsoc.org.uk
The Water Management Society, 6 Sir Robert Peel Mill, Hoye Walk, Fazeley, Tamworth, Staffs B78 3QD

* Delegates attending 
these courses should first 

attend the Cooling & Boiler 
Water Chemistry Part 1 
course or have a good 

working knowledge of basic 
terminology.

** Delegates attending the 
Practical or Cooling Systems 

course will be asked to prove 
that they have previously 

attended the Legionella Risk 
Assessment of Water Systems – 

Basic course or equivalent.

ALL OF OUR
COURSES ARE

P R A C T I C A L  T R A I N I N G  A R E A

WHERE INDICATED 
COURSE WILL USE THE 

WMSOC PRACTICAL
TRAINING AREA

2021

It is generally agreed that 
training should be refreshed 

on a regular basis; the 
recommended interval is 

every 3 years.  The WMSoc 
has replaced its refresher 
courses with revamped 
training modules using 

the Practical Training Area 
(PTA); this gives attendees 

the opportunity to prove an 
ability to follow instructions 

and demonstrate their ability 
to work safely under test 
conditions.  Anyone who 

attended training more than 
3 years ago would benefit 
from attending a course 
currently shown on the 

programme to refresh their 
training.

THE WATER MANAGEMENT SOCIETY
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Wednesday 28th April

Thursday 29th April

Wednesday 5th May

Thursday 6th May

Tuesday 11th May

Wednesday 12th May

Tuesday 18th May

Thursday 20th May

Tuesday 25th May

Wednesday 26th May

Tuesday 8th June

Wednesday 9th June

Tuesday 15th June

Wednesday 16th June

Tuesday 22nd June

Tuesday 29th June

Wednesday 30th June

Tuesday 6th July

Tuesday 13th July

Tuesday 20th July

Wednesday 21st July

Tuesday 10th August

Wednesday 11th August

Tuesday 14th September

Wednesday 15th September

Tuesday 21st September

Wednesday 22nd September

Tuesday 28th September

Wednesday 29th September

Tuesday 5th October

Wednesday 6th October

Tuesday 12th October

Wednesday 13th October

Tuesday 2nd November

Tuesday 9th November

Wednesday 10th November

Tuesday 16th November

Wednesday 17th November

Tuesday 23rd November

Tuesday 30th November

Wednesday 1st December

Tuesday 7th December 

Wednesday 8th December

Cooling Water Chemistry Part 1

Practical Legionella Risk Assessment **  

Cleaning & Disinfection  

Management and Control of Closed Systems  

HTM 04-01 Water Hygiene Training: Managing & Controlling Risk of Waterborne

Pathogens in Healthcare Water Systems  

Temperature Monitoring, Sampling & Inspection of Water Systems for Technicians  

Legionella Risk Assessment of Water Systems – Basic

Temperature Monitoring, Sampling & Inspection of Water Systems for Technicians  

Practical Legionella Risk Assessment **  

Legionella Risk Assessment in Cooling Systems **

Practical Legionella Risk Assessment **  

Spas and Swimming Pool Chemical Control and Management

Legionella Control & Management for Dutyholders and Responsible Persons

- Hot & Cold Water Systems

Legionella Control & Management for Dutyholders and Responsible Persons

- Hot & Cold Water Systems

Cleaning & Disinfection  

Legionella Risk Assessment of Water Systems – Basic

Temperature Monitoring, Sampling & Inspection of Water Systems for Technicians  

Foundation Course in Water Treatment Chemistry

Practical Legionella Risk Assessment **  

Legionella Risk Assessment in Cooling Systems **

Cleaning & Disinfection  

Legionella Risk Assessment of Water Systems – Basic

Legionella Control & Management for Dutyholders and Responsible Persons

- Evaporative Cooling Systems

HTM 04-01 Water Hygiene Training: Managing & Controlling Risk of Waterborne

Pathogens in Healthcare Water Systems  

Management and Control of Closed Systems  

Cleaning & Disinfection  

Foundation Course in Water Treatment Chemistry

Legionella Risk Assessment of Water Systems – Basic

Legionella Control & Management for Dutyholders and Responsible Persons

- Hot & Cold Water Systems

Boiler Water Chemistry Part 1

Boiler Water Chemistry (Follow on)*

Cleaning & Disinfection  

Practical Legionella Risk Assessment **  

Cooling Water Chemistry Part 1

Temperature Monitoring, Sampling & Inspection of Water Systems for Technicians  

Legionella Risk Assessment of Water Systems – Basic

Legionella Control & Management for Dutyholders and Responsible Persons

- Hot & Cold Water Systems

Management and Control of Closed Systems  

Cooling Water Chemistry (Follow on)*

Cleaning & Disinfection  

Practical Legionella Risk Assessment **  

Legionella Risk Assessment in Cooling Systems **

Temperature Monitoring, Sampling & Inspection of Water Systems for Technicians  

Spas and Swimming Pool Chemical Control and Management

HTM 04-01 Water Hygiene Training: Managing & Controlling Risk of Waterborne

Pathogens in Healthcare Water Systems  

Legionella Risk Assessment of Water Systems – Basic

Legionella Control & Management for Dutyholders and Responsible Persons

- Evaporative Cooling Systems

Cleaning & Disinfection  

Foundation Course in Water Treatment Chemistry

AUTUMN & WINTER PROGRAMME 2021

SPRING & SUMMER PROGRAMME 2021
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S P R I N G  2 0 2 1 event report

event report
Central Sterilising Club

e
This event was held in collaboration with Prodental CPD and was primarily related 
to those that work in dentistry however the concepts relate to many of the 
aspects of water and ventilation hygiene.

The first session, chaired by Dr Jimmy Walker, reviewed whether dental 
decontamination practices were COVID prepared? Elise Maynard looked at 
the types of bacteria likely to be present in the water systems encountered in 
dental equipment and how to look for evidence of the risk of contamination 
and amplification, routes of transmission and exposure and the susceptibility of 
patients and staff.  John Prendergast considered whether HTM 01-05 is still fit for 
purpose or is it time for an update?  The overwhelming evidence suggests that an 
update is overdue.  Professor Cath Noakes OBE, gave an excellent presentation on 
fallow times and ventilation – what is the evidence and guidance?

The next session reviewed whether Dental Practices are COVID Clean?  This 
covered aspects such as the patient journey through the practice, ensuring 
everyone’s safety, with evidence provided by Toni Batty.  Mary Henderson 
reviewed cleaning practices and the various risk mitigation procedures which was 
followed by a presentation regarding controlling aerosols and droplets, how and 
when can normal practice be resumed? This was given by Jordan Tompkins who is 
a Higher Research Scientist at the National Physical Laboratory’s (NPL) Air Quality 
& Aerosol Metrology Group.

The final session covered management structure, training and compliance in 
place with an excellent presentation from real-life experiences as a dental 
practitioner and how they managed guidance and PPE issues in a very pragmatic 
but compliant manner.  

Dental Decontamination and the Pandemic: is Your Practice Recovering?
February 10th 2021

Cloud based water management with 

Water sampling leading experts for 27 years

 

Email: enquiries@proeconomy.com
Call: (+44) 01525 854111
Visit: www.proeconomy.com

A CALL TO ARMS FOR THE CONTROL
OF WATERBORNE BACTERIA
We are currently researching an alternative method for the control of waterborne bacteria in water systems and are looking for 
domestic hot and cold water systems that have been isolated, or not used regularly, over the lockdown period, to run secondary trials 
into a new method for eradicating bacteria using only the movement of air. 

If you have a water system that may be suitable for this trial, or want to know more, then please don’t hesitate to contact me:
Tom Makin, Envirocloud Ltd.        tmakin@envirocloud.co.uk      07972773577      

https://proeconomy.com/
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B & V Chemicals are an 
excellent water treatment 

chemicals supplier.
According to you.

B & V Chemicals research, design, develop and manufacture water treatment chemicals and analyse and 
provide test result interpretation in-house. We are known and admired by hundreds of clients in the UK 
and abroad for our superior customer service, knowledgeable technical support and quality chemicals at 
very good prices. In a recent customer satisfaction survey you told us exactly what you thought of us and 
that was excellent or good in just about everything. We’re pleased that we’re the kind of company you like 
to do your water treatment chemicals business with, because we like doing business with you too. 

www.bvwater.co.uk    |    +44 (0)1327 709 439    |    OwnLabel@bvwater.co.uk

COOLING WATER TREATMENT CHEMICALS
CLOSED SYSTEM CHEMICALS
BOILER CHEMICALS
EFFLUENT CHEMICALS
SPA & SWIMMING POOL CHEMICALS

97%of you rated 
our office functions 
including technical 

support service 
excellent or good

98%of your orders 
were delivered on time

95%of you rated 
our health, safety and 
regulatory information

excellent or good

117,890 units 
were picked for you 

last year

http://bvwater.co.uk/
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www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems Ltd • Unit 4 Sandown Road • Watford • Herts WD24 7UB
Tel: 01923 238603 • Fax: 01923 239093 • E-mail: info@towersystems.co.uk

What we do: Products and Services
New Equipment / Turnkey 

Installation Solution
Removable Crossflow  

Fill Pack Solution

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Crossflow Cooling Tower?
You need a removable fill pack solution.

n   High Efficiency thermally bonded 
blocks

n   Engineered & designed for all 
makes/models of cross flow Cooling 
Towers

n   Lightweight blocks, easily 
handleable by 1 man

n   Stainless steel support base frame 
raises fill pack from sump floor 
and allows free water movement 
and access for removal of any 
particulate matter

n   Separate bank of high efficiency 
Drift Eliminators

n   Enhanced inlet louvre design 
reduces foreign matter and sunlight 
ingress and water  
splash out

Prior to installation of removable Crossflow fill pack kit

Following completion of removable Crossflow fill pack kit

25952 TS Fill Pack Data Sheet.indd   1 18/11/2014   17:32

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems offer impartial and unbiased 
advice for the most practical solution to our 
clients requirements.

Tower Systems can supply and install evaporative 
cooling equipment in a range of materials 
including galvanised, coated or stainless steel 
and glassfibre.

With our vastly experienced personnel we are 
able to undertake all aspects of equipment 
renewal from simply supplying an installation 
team to complete project management.

For further information or to arrange a visit 
please contact us on 01923 238603.

New Equipment/Turnkey  
installation solutions

High Efficiency 
Drift Eliminators

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

High Efficiency 

Drift Eliminators

The eliminators offered are of the PVC High Efficiency type 

which are made from a standard design with modules 

fabricated to suit the tower support arrangement.  

The modules are individually encased in 304 stainless steel 

surround. The surround ensures structural rigidity, prevents 

the escape of water through the edge of the eliminator  

form and eliminates the need for hold down ties.  

Eliminators offered are certified to reduce drift  

loss to 0.0007% of the circulating rate.

n   Designed & manufactured to fit any make or model 
cooling tower

n   Engineered for durability & long life

n   PVC eliminator media impervious to biological attack, 
and highly resistant to U.V.

n   Rigid 304 stainless steel surround

n   Easy to handle sections for removal for inspection  
& maintenance

n   Guaranteed quick delivery

All Tower Systems replacement parts are guaranteed, where 
applicable, for optimum performance and equal or exceed 
the recommendations of The Control of Legionella Bacteria 
in water systems L8:2013/HSG 274 Part 1, the Chartered 
Institute of Building Services Engineers TM13: 2013 and  
the City of Westminster Guidelines.

25952 TS Drift Eliminators Data Sheet.indd   1 18/11/2014   17:30

Routine  
Maintenance Visits

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems’ technicians are fully trained, highly 
experienced and ideally positioned within the cooling 
tower industry to provide this service.

Tower Systems offer routine mechanical maintenance 
contracts in accordance with original manufacturers’ 
operating and maintenance instructions and industry best 
standards.

Maintenance visits highlight the condition of all critical 
components e.g. bearings, fans, pumps, strainers and heat 
transfer surface etc and are followed by a detailed written 
report including any actions required to ensure full 
compliance with current regulations/recommendations.

It is essential to ensure evaporative cooling 
towers and condensers are correctly and 
professionally maintained for safe efficient 
operation, to maximise operational life and 
ensure compliance with current legislation.

For further information or to arrange a visit 
please contact us on 01923 238603.

Can you afford not to maintain your 
cooling tower?
Tower Systems provide evaporative cooling tower 
mechanical maintenance contracts.

Replacement Parts

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Tower Cleaning Separator Packages
The solution is clear

Separator package, stainless steel skid

Highly efficient sweeper system 
reducing sediment

Sweeper jets

Cooling Towers and Evaporative Condensers 
are highly efficient air scrubbers and the 
introduction of airborne contaminant and 
other particulate matter will inevitably result 
in high turbidity through solid suspension 
and ultimately deposition of sediment at low 
velocity areas.

The accumulation of particulate, which in suspension 
or sedimentary form, is not desirable as it is deemed 
to provide nutrient or harbour for bacteria. It will 
have an adverse effect on heat transfer surfaces and, 
in sedimentary form, can promote the formation of 
corrosion cells.

While periodic maintenance tasks are necessary for 
mechanical operation and cleaning purposes, it has 
been recognised, in recent years, that the benefit of 
continuous suspended material removal through 
mechanical action can have considerable benefit to 
the circulating water in terms of clarity, water 
treatment regime efficacy and reduction in 
maintenance cost or activity.

25952 TS Cleaning Separator Data Sheet.indd   1 18/11/2014   17:29

Maintenance Access

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Cooling Tower Maintenance Access
Ladders, gantries and handrailing systems

Custom design platform to enable inspection and periodic removal of fill pack

It is essential that Evaporative Cooling equipment 
is properly maintained both from a mechanical 

maintenance (operational – thermal 
performance) and a hygiene (control of 

Legionella) perspective.

It is equally important, indeed obligatory*, that safe and 
appropriate access is available to ensure that maintenance 

and water treatment personnel are able to carry out periodic 
activities regularly, thoroughly and without hindrance or the 

requirement for specialist access equipment.

Tower Systems maintenance and inspection personnel key 
activities involve the periodic access to all cooling tower 

locations and have developed a range of access equipment 
and systems to facilitate these tasks.

n   New equipment or retrofit installation

n   Standard or custom manufactured to suit the 
equipment or application

n   Available in range of structural materials 
including stainless or galvanised steel, aluminium 
or glass-fibre

n   Cooling tower internal and external applications

n   Motor or fan hoisting davits

n   Ladders

n   Gantries

n   Perimeter handrails and kickboards

n   Fill pack support and maintenance platforms

25952 TS Cooling Tower Maintenance Access Data Sheet.indd   1 18/11/2014   17:30

Safety Deck

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Tower Systems Safety Deck
A safe platform for fill pack

Aside from operatives safety, the Safety 
Deck also affords many other benefits:

n   Provides full support for the packing 

n   Allows safe and easy maintenance/removal of  
the packing, removing the need for scaffolding  
or boarding

n   Corrosion free

n   Non slip gritted upper surface

n   Low maintenance

n   Long life

n   Strong and durable

During maintenance activities operatives safety is 
of paramount importance. With Tower Systems 

Safety Deck, fill pack removal and inspection 
tasks are simplified while eliminating the  

risk of falling.

Our Safety Deck, which is placed permanently below the 
heat transfer packing, prevents operatives falling  
from height when the packing is removed during 

inspection, maintenance or replacement. 

25952 TS Safety Deck Data Sheet.indd   1 18/11/2014   17:24

Condition Surveys

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

It is essential to ensure evaporative cooling 
towers and condensers are correctly and 
professionally maintained for safe, efficient 
and compliant operation (HSE L8:2013, HSG 
274 Part 1 and CIBSE TM13:2013). Tower 
Systems offer a nationwide specialised 
inspection service.

• Tower Systems specialist surveyors

• Component by component inspection

• Mechanical and operational condition

• Current Regulation/recommendation 
compliance observations

• Free of charge inspections

For further information or to arrange a visit 
please contact us on 01923 238603.

Cooling Tower Compliance and 
Operational Inspections

Refurbishment

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Cooling Tower Refurbishment
Coating Systems and Component Renewal

Cooling towers utilised for air conditioning, 
industrial processes or refrigeration are typically 
installed in harsh environments. They are subject 
to varying ambient and water quality conditions 

and will, in time, require some form of  
mechanical repair or refurbishment.

Even with the best mechanical maintenance, the nature 
and operation of the equipment will result in the wear and 

tear of fan and drive components, drift eliminators, 
deterioration of heat transfer surfaces or distribution 

systems and failure of coating systems or seals.

As the cooling towers age, mechanical conditions creep away 
from compliance and the refurbishment or renewal of either 

the complete structure or its components will be required.

Tower Systems can carry out complete refurbishment of  
any make of cooling tower from an initial detailed survey 

through to the handover of the tower in good mechanical 
condition and in compliance with current recommendations.

Component parts are sourced from OEMs/Global 
manufacturers or, where necessary, are remanufactured 
in-house where, for example, equipment is obsolete.

Structural steelwork can be mechanically repaired and 
corrosion can be stabilised and pre-prepared for a high 
performance paint system which utilises high quality, 
resilient and flexible coatings.

Steelwork refurbishment is carried out with all removable 
components physically removed ensuring that future 
removal for maintenance activity can be carried out 
without damage to the recoating works.

25952 TS Cooling Data Sheet.indd   1 18/11/2014   17:29

Leak Repairs

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Any manufacturer
Any model
Nationwide
Our leak repair system:

n   Ensures the water remains in  
the cooling tower

n   Avoids consequential loss of water 
treatment chemicals or regime control

n   Prevents build-up of external deposits

n   Eliminates leak derived algae proliferation

n   Prevents slippery/icy adjacent working area

Cooling Tower Leak Repairs
We specialise in permanent repairs

Tower Systems permanent repair

Characteristic ‘curtaining’Typical sealant failure

25952 TS Leak Repairs Data Sheet.indd   1 18/11/2014   17:38

Top Air Inlet Shields

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems Ltd • Unit 4 Sandown Road • Watford • Herts WD24 7UB
Tel: 01923 238603 • Fax: 01923 239093 • E-mail: info@towersystems.co.uk

BEFORE: Typical Ex-Factory weld mesh screen AFTER: Tower Systems installation with stainless steel support frames 
and retention strapping.

Many hybrid evaporative condensers or coolers 
suffer from an ingress of foreign matter through 
effectively open top inlets also allowing sunlight 
ingress and potential water loss through wind or 
distribution issues.

“air inlets should be designed and 
protected so as to minimise splash-out 
or windage losses and to avoid leaves 
and other contaminating debris being 
drawn into the tower.” 
HSG274 Part 1 2013

The Tower Systems Top Air Inlet Shields are  
manufactured to fit the size of the inlet 

opening and are available as single piece or 
demountable kit form to facilitate quick, 

simple and safe installation.

Tower Systems solution is the installation of Top Air 
Inlet Shields made of high quality, rigid PVC louvre 
media within a stainless steel support frame. The 
frame protects media edges against damage and 
retains the easily removable modules in place under 
normal operation.

Top Air Inlet Shields
For Hybrid Evaporative Coolers and Condensers

Cooling Tower  
Air Intake Mesh

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems Ltd • Unit 4 Sandown Road • Watford • Herts WD24 7UB
Tel: 01923 238603 • Fax: 01923 239093 • E-mail: info@towersystems.co.uk

The Problem
A common cause of cooling tower problems is a 
build-up of previously airborne, often organic, foreign 
matter which is drawn into the tower or condenser 
blocking strainers/filters throughout  
the system.

Insects, leaves, seeds, feathers or similar can 
decompose and build up as sediment providing a 
potential harbour or nutrient for bacteria or develop 
as corrosion cells.

“air inlets should be designed and protected so 
as to minimise splash-out or windage losses and 
to avoid leaves and other contaminating debris 
being drawn into the tower.” 
HSG274 Part 1 2013

The solution
Tower Systems offer air inlet filter screens of PVC 
coated polyester mesh with vinyl borders and quick 
release fasteners. These are custom manufactured to 
suit any size or shape of cooling tower inlet.

The benefits
Reduces:

• Fouling of pond and fill packs

• Fouling of inline strainers

• Downtime due to maintenance

• Build-up of organic matter in water basins

• Nutrient source for bacteria 

Diffuses sunlight to reduce algal growth.

Pond strainers catch 
larger particulate 
but finer items 
pass through 
settling out in low 
velocity areas.

Cooling Tower Air Intake Mesh

MINIMAL  AIRFLOW REDUCTIONUP TO 15 YEARS  LIFE SPAN

ALCOHOL & 

FREE
CHLORINE

100%

https://www.towersystems.co.uk/
https://www.endosan.com/
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www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems Ltd • Unit 4 Sandown Road • Watford • Herts WD24 7UB
Tel: 01923 238603 • Fax: 01923 239093 • E-mail: info@towersystems.co.uk

What we do: Products and Services
New Equipment / Turnkey 

Installation Solution
Removable Crossflow  

Fill Pack Solution

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Crossflow Cooling Tower?
You need a removable fill pack solution.

n   High Efficiency thermally bonded 
blocks

n   Engineered & designed for all 
makes/models of cross flow Cooling 
Towers

n   Lightweight blocks, easily 
handleable by 1 man

n   Stainless steel support base frame 
raises fill pack from sump floor 
and allows free water movement 
and access for removal of any 
particulate matter

n   Separate bank of high efficiency 
Drift Eliminators

n   Enhanced inlet louvre design 
reduces foreign matter and sunlight 
ingress and water  
splash out

Prior to installation of removable Crossflow fill pack kit

Following completion of removable Crossflow fill pack kit

25952 TS Fill Pack Data Sheet.indd   1 18/11/2014   17:32

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems offer impartial and unbiased 
advice for the most practical solution to our 
clients requirements.

Tower Systems can supply and install evaporative 
cooling equipment in a range of materials 
including galvanised, coated or stainless steel 
and glassfibre.

With our vastly experienced personnel we are 
able to undertake all aspects of equipment 
renewal from simply supplying an installation 
team to complete project management.

For further information or to arrange a visit 
please contact us on 01923 238603.

New Equipment/Turnkey  
installation solutions

High Efficiency 
Drift Eliminators

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

High Efficiency 

Drift Eliminators

The eliminators offered are of the PVC High Efficiency type 

which are made from a standard design with modules 

fabricated to suit the tower support arrangement.  

The modules are individually encased in 304 stainless steel 

surround. The surround ensures structural rigidity, prevents 

the escape of water through the edge of the eliminator  

form and eliminates the need for hold down ties.  

Eliminators offered are certified to reduce drift  

loss to 0.0007% of the circulating rate.

n   Designed & manufactured to fit any make or model 
cooling tower

n   Engineered for durability & long life

n   PVC eliminator media impervious to biological attack, 
and highly resistant to U.V.

n   Rigid 304 stainless steel surround

n   Easy to handle sections for removal for inspection  
& maintenance

n   Guaranteed quick delivery

All Tower Systems replacement parts are guaranteed, where 
applicable, for optimum performance and equal or exceed 
the recommendations of The Control of Legionella Bacteria 
in water systems L8:2013/HSG 274 Part 1, the Chartered 
Institute of Building Services Engineers TM13: 2013 and  
the City of Westminster Guidelines.

25952 TS Drift Eliminators Data Sheet.indd   1 18/11/2014   17:30

Routine  
Maintenance Visits

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

Tower Systems’ technicians are fully trained, highly 
experienced and ideally positioned within the cooling 
tower industry to provide this service.

Tower Systems offer routine mechanical maintenance 
contracts in accordance with original manufacturers’ 
operating and maintenance instructions and industry best 
standards.

Maintenance visits highlight the condition of all critical 
components e.g. bearings, fans, pumps, strainers and heat 
transfer surface etc and are followed by a detailed written 
report including any actions required to ensure full 
compliance with current regulations/recommendations.

It is essential to ensure evaporative cooling 
towers and condensers are correctly and 
professionally maintained for safe efficient 
operation, to maximise operational life and 
ensure compliance with current legislation.

For further information or to arrange a visit 
please contact us on 01923 238603.

Can you afford not to maintain your 
cooling tower?
Tower Systems provide evaporative cooling tower 
mechanical maintenance contracts.

Replacement Parts

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Tower Cleaning Separator Packages
The solution is clear

Separator package, stainless steel skid

Highly efficient sweeper system 
reducing sediment

Sweeper jets

Cooling Towers and Evaporative Condensers 
are highly efficient air scrubbers and the 
introduction of airborne contaminant and 
other particulate matter will inevitably result 
in high turbidity through solid suspension 
and ultimately deposition of sediment at low 
velocity areas.

The accumulation of particulate, which in suspension 
or sedimentary form, is not desirable as it is deemed 
to provide nutrient or harbour for bacteria. It will 
have an adverse effect on heat transfer surfaces and, 
in sedimentary form, can promote the formation of 
corrosion cells.

While periodic maintenance tasks are necessary for 
mechanical operation and cleaning purposes, it has 
been recognised, in recent years, that the benefit of 
continuous suspended material removal through 
mechanical action can have considerable benefit to 
the circulating water in terms of clarity, water 
treatment regime efficacy and reduction in 
maintenance cost or activity.

25952 TS Cleaning Separator Data Sheet.indd   1 18/11/2014   17:29

Maintenance Access

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Cooling Tower Maintenance Access
Ladders, gantries and handrailing systems

Custom design platform to enable inspection and periodic removal of fill pack

It is essential that Evaporative Cooling equipment 
is properly maintained both from a mechanical 

maintenance (operational – thermal 
performance) and a hygiene (control of 

Legionella) perspective.

It is equally important, indeed obligatory*, that safe and 
appropriate access is available to ensure that maintenance 

and water treatment personnel are able to carry out periodic 
activities regularly, thoroughly and without hindrance or the 

requirement for specialist access equipment.

Tower Systems maintenance and inspection personnel key 
activities involve the periodic access to all cooling tower 

locations and have developed a range of access equipment 
and systems to facilitate these tasks.

n   New equipment or retrofit installation

n   Standard or custom manufactured to suit the 
equipment or application

n   Available in range of structural materials 
including stainless or galvanised steel, aluminium 
or glass-fibre

n   Cooling tower internal and external applications

n   Motor or fan hoisting davits

n   Ladders

n   Gantries

n   Perimeter handrails and kickboards

n   Fill pack support and maintenance platforms

25952 TS Cooling Tower Maintenance Access Data Sheet.indd   1 18/11/2014   17:30

Safety Deck

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Tower Systems Safety Deck
A safe platform for fill pack

Aside from operatives safety, the Safety 
Deck also affords many other benefits:

n   Provides full support for the packing 

n   Allows safe and easy maintenance/removal of  
the packing, removing the need for scaffolding  
or boarding

n   Corrosion free

n   Non slip gritted upper surface

n   Low maintenance

n   Long life

n   Strong and durable

During maintenance activities operatives safety is 
of paramount importance. With Tower Systems 

Safety Deck, fill pack removal and inspection 
tasks are simplified while eliminating the  

risk of falling.

Our Safety Deck, which is placed permanently below the 
heat transfer packing, prevents operatives falling  
from height when the packing is removed during 

inspection, maintenance or replacement. 

25952 TS Safety Deck Data Sheet.indd   1 18/11/2014   17:24

Condition Surveys

www.towersystems.co.uk

The Cooling Tower Specialists
Stay cool, we’re on top of it.

It is essential to ensure evaporative cooling 
towers and condensers are correctly and 
professionally maintained for safe, efficient 
and compliant operation (HSE L8:2013, HSG 
274 Part 1 and CIBSE TM13:2013). Tower 
Systems offer a nationwide specialised 
inspection service.

• Tower Systems specialist surveyors

• Component by component inspection

• Mechanical and operational condition

• Current Regulation/recommendation 
compliance observations

• Free of charge inspections

For further information or to arrange a visit 
please contact us on 01923 238603.

Cooling Tower Compliance and 
Operational Inspections

Refurbishment

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Cooling Tower Refurbishment
Coating Systems and Component Renewal

Cooling towers utilised for air conditioning, 
industrial processes or refrigeration are typically 
installed in harsh environments. They are subject 
to varying ambient and water quality conditions 

and will, in time, require some form of  
mechanical repair or refurbishment.

Even with the best mechanical maintenance, the nature 
and operation of the equipment will result in the wear and 

tear of fan and drive components, drift eliminators, 
deterioration of heat transfer surfaces or distribution 

systems and failure of coating systems or seals.

As the cooling towers age, mechanical conditions creep away 
from compliance and the refurbishment or renewal of either 

the complete structure or its components will be required.

Tower Systems can carry out complete refurbishment of  
any make of cooling tower from an initial detailed survey 

through to the handover of the tower in good mechanical 
condition and in compliance with current recommendations.

Component parts are sourced from OEMs/Global 
manufacturers or, where necessary, are remanufactured 
in-house where, for example, equipment is obsolete.

Structural steelwork can be mechanically repaired and 
corrosion can be stabilised and pre-prepared for a high 
performance paint system which utilises high quality, 
resilient and flexible coatings.

Steelwork refurbishment is carried out with all removable 
components physically removed ensuring that future 
removal for maintenance activity can be carried out 
without damage to the recoating works.
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Leak Repairs

Evaporative Cooling Equipment Specialist Maintenance Repair & Renewal

Any manufacturer
Any model
Nationwide
Our leak repair system:

n   Ensures the water remains in  
the cooling tower

n   Avoids consequential loss of water 
treatment chemicals or regime control

n   Prevents build-up of external deposits

n   Eliminates leak derived algae proliferation

n   Prevents slippery/icy adjacent working area

Cooling Tower Leak Repairs
We specialise in permanent repairs

Tower Systems permanent repair

Characteristic ‘curtaining’Typical sealant failure
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Top Air Inlet Shields
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BEFORE: Typical Ex-Factory weld mesh screen AFTER: Tower Systems installation with stainless steel support frames 
and retention strapping.

Many hybrid evaporative condensers or coolers 
suffer from an ingress of foreign matter through 
effectively open top inlets also allowing sunlight 
ingress and potential water loss through wind or 
distribution issues.

“air inlets should be designed and 
protected so as to minimise splash-out 
or windage losses and to avoid leaves 
and other contaminating debris being 
drawn into the tower.” 
HSG274 Part 1 2013

The Tower Systems Top Air Inlet Shields are  
manufactured to fit the size of the inlet 

opening and are available as single piece or 
demountable kit form to facilitate quick, 

simple and safe installation.

Tower Systems solution is the installation of Top Air 
Inlet Shields made of high quality, rigid PVC louvre 
media within a stainless steel support frame. The 
frame protects media edges against damage and 
retains the easily removable modules in place under 
normal operation.

Top Air Inlet Shields
For Hybrid Evaporative Coolers and Condensers

Cooling Tower  
Air Intake Mesh
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The Problem
A common cause of cooling tower problems is a 
build-up of previously airborne, often organic, foreign 
matter which is drawn into the tower or condenser 
blocking strainers/filters throughout  
the system.

Insects, leaves, seeds, feathers or similar can 
decompose and build up as sediment providing a 
potential harbour or nutrient for bacteria or develop 
as corrosion cells.

“air inlets should be designed and protected so 
as to minimise splash-out or windage losses and 
to avoid leaves and other contaminating debris 
being drawn into the tower.” 
HSG274 Part 1 2013

The solution
Tower Systems offer air inlet filter screens of PVC 
coated polyester mesh with vinyl borders and quick 
release fasteners. These are custom manufactured to 
suit any size or shape of cooling tower inlet.

The benefits
Reduces:

• Fouling of pond and fill packs

• Fouling of inline strainers

• Downtime due to maintenance

• Build-up of organic matter in water basins

• Nutrient source for bacteria 

Diffuses sunlight to reduce algal growth.

Pond strainers catch 
larger particulate 
but finer items 
pass through 
settling out in low 
velocity areas.

Cooling Tower Air Intake Mesh

MINIMAL  AIRFLOW REDUCTIONUP TO 15 YEARS  LIFE SPAN

https://www.towersystems.co.uk/
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Introducing Biosil50, Introducing Biosil50, 
A UK manufacturedA UK manufactured
GB BPR ApprovedGB BPR Approved

Silver Hydrogen PeroxideSilver Hydrogen Peroxide

https://treatment4water.co.uk/

